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* By the Feier. it ap- 


pears, os. Ley Rk = Mun and 


ſtronger. th 1 e E 25 


is not there det . — — 
1. Having . ear gantity el Pots 
aſh, ſo pure that an 7 it did not Sat five 


Gr: F I taok three . 
—— See "hn 5 be into each, and two Gan, 


of, MW 3 ad. Dram . ov 
eee reg en 

e. en t 6 $,..a0d 
been Aten, irre 14 ab hem into rod Dr; 


thapgh 1 weighed; a.G .each/ſeyeral times, | 
could not obſerve 8520 e by their — 0 8 


vity. Nog, did Spirit of Vitrio which chercke 
ſtrongly „as alſo with. C, caule an 


bullition or B,;.thoy il of, it wi 
e ee e tht me 


2.5 “ 


. 


was 1 5 found that the wes bs 1 4 45 loſt 
d a 2 14 Grains, 


— — — ¶ — 


iv P RE F A CE. 
14 Grains, B as much, and A 12 Grains. Hence the 
Strength of A and A appears 4. ch bar toſthat 
of Cas 14 to 12, or as to y the Experiments 
in the Preface, it was as 28 = 15, owing, probably, 
to the Impurity of the Potaſh. 

4 1 | ag 4 2 that Ne {0 Grains Ploee * of a 10 
Sy, 1 ours a Spoon 2 Sope- 
which made a eat Ebullitiqn with Spirit ky Vitrio y 

d 82 Gr: 1 its Subſtance corroded; while another 
iece of the ſame Calculur, of equal Weight, infuſed as 
Long! in'a of one Part Heath, and three Parts Lime, 
hich made no Ebullition with either Spirit or Oil of 
ee had not fully one Grain corroded. 


raty Stren the, — — of the Lfxives 4, B, 
Ae were allo con 8 Action on Silk; 
700 gh none of them deal. . 5 Day's Times to 


make any becken b on Linen. 
I alſo infuſed" two'14 Grains fragments of that 


bn dar Calkulus deſcribed below, p. 15. the one_ in a 
Spookfal of the above Lixive 4, ind another in as 
much of the ſame kind of Lixiye, "which had ſtood on 
the Lime but about an Hour, call it E. Aſter 15 
a '4 was confiderably acted on, but E very little 
tered. I took it out, Walked it, and put it into 4 
Spoonful of the fame Lixive Z, when it had remained 
on the Lime 24 Hours; which ſoon N how 


much its 8 wit ihefesſad. In a Word} 
beate me oy 


Experimente, ' too long to be here related, 
that the corroſive, or * leaft lithontriptic "Power of 


the fame Sope-leys, in the common Air, 2, 6, and 16 
Hours * the Ingredients are mixed, without Heat, is 
7 and 11. bas 21707 

Hence it a . that in G78 8 the 
* corroſive L 1 Parts of Quick. lime, and 
of a fixed Aal Salt, 0 e be takten, wich ſo much 
Water, at leaſt,” as Will yield Lixive equal in Weight 


to both the ents 8 and 16, or rather 2 
Hours Time dre e act on 'oBe wotber; 


n 
. DE bones , 


"(a Vid. infra rn f 
2 =o which 
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which ought to koprowjered frequetitly ſtirring them 
aurteg he Time. How by Heat may ſhorten tha 
Proceſs, I habe tiot'tried. 4 Why'an All Salt, lays 
4 learned Chymiſt, when combined with Quick-limez 
ce becomes s highly cauſtic, I will not attempt to ex- 
« plain. It appears to be one of the moſt delicate. and 
ce moſt difficult Queſtions in. ry 5. Nee 
<« whereof is little tocbe hoped: i al he / Nature 
« Lime be much better known t hatt it is af preſent- (H 
Yet èvei this Queſtion, - how difficult ſoever, 1 hope Dx. 
Black has dy ſelved, as will appeat when bis mar 
ny ingenious and accurate Experiments are po bled; 
which ſeem to throw more Light on that obicure Subr 
ſtance, than all the Labours of the Chymiſts have-dong 
hitherto. Who ever before him attempfed ta make 
Ver lime wichour Fire Can lber Quicky 
0 COZEM? at „ ütt hig ed 
6. Gee the Note on be — it appears, 
what i Gives by th inſipid Calx, p. 51. is really a Salt; 
leſt it be thence inferred, that there is no Lime in Sope- 
leys, contrary to what is there aſſerted, it muſt be oh · 
ſerved, that this Salt differs more from an alcaline Salt, 
than from Lime ; ; which being in Part, diſſplvable in a 
Solution of ' Potaſh; by Ne 53. this Salt muſt. either 
be the Lime, ſo altered by the Alcali or the Air, as to 
be reducible- into Cryſtals; or the: Litoe fo — 
united to Part of the Alcali, as to cryſtalliſe with it 
For I believe no ſuch Salt can be produced fram the 
Alcali without Lime. And ſince this Salt, while in 
the Form of a Powder, is infipid; as it has but little 
Taſte, when in the Form of a Salt, it might well be 
called by Dr Hales a dry infipid Cal. 
7% The Reader mu |Abberve: an Inconſiſteney be; 
tween the Experiments No 53. and 35. ou ing to à M 
take in the latter. For theſe Experiments being made 
ſome time before thoſe which required. the Separation 
of the white Powder, and only with a View to diſco- 


ver, if there was any Dünne eren, the true Salt 
(5) Macquer, Chym. prä. 1. n 


1. 


of 


1 „ R R. N 4 0 E. 


of Turxar atd; ht is tommonly ſold for it; and has, 
| nag obſerved;! thar:the N a | 
| gon of: 30 Grains of Salt of Tartar, in three; Gills o& 
| Lime-water, after the Powder was ſeparated, had — 
N | Weight jncreaſed-by two or. three * 3: | inady 
| ently oor? the increaſed. Weight of er Pa- 
. gers de . after idedneing two on 99 be 
Wei of the contained Pbwder, 1: though, owing | 
_ ny nt Salt rehaining oro 5 . 
on repeating® ts again again, 
fwund, that, after 2 — Salt, ; could pot 
ſeparate half a Grain of White Powder from the Pa- 
: and that the Weight of che unwaſhed and dried 
Papers, was much the fame, whether half a Gill of 
in Water, or of Lime - water, had been taken. 
| | corrected ts, therefore, may either 
| be admited, in confirmation of No 53. and the thirg 
InfGencey Nr 55. 4nd (inſerted) N* 58, gt bath, an- 
celled, at the Reader pleaſes; .. He: may alſo, toi make 


the olearer, 31. 1. J. ult. afte P, 
'Z 18. Infuſion — 2 and ns = * 


” 
* — 
— — — ů — 
* 


and 
place of 2 or 300, read, ner 1200 3 which are all 
Errata that I have obſerved. But - en L gt 1.5; 
I cannot conchide without again owning (a), in ; 
Hiſtice to the B/ay, and to my worthy, Friend he 
Author, that I Rill eſteem it a moſt yſeful and laborious 
Perſormanbe, which has done more good in the Stone 
| and Gravel than any thing formerly written on the 
* _ It was the Eſay chiefly that determined me 
| | k Lirh6water, as. teal as directed to not a * | 


— — Uſe and . of Geke and its W. ater. 
How: far? Ii have ſucceeded, ' the Reader muſt, judge z 
and it: vill be 7 2 to me to do e Naber 
iy 1 2915 144 2 


anne Mar 7 
9 1 ” . SF. * * 2 * „ . "S 
(2ST * * . * 7 N 11 898 , . CY \ - 5 . 1 . 
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el. Lime and knew. 


Aftith= 15 de 10.1907 
| HR ee wes of ſome! Qualities 
0 Kite bo. — not formerly obſerved, put me 
upon a little further into the Na+ 
tur of that obſcure Subſtance ; and the Pro- 
preſs den ms 1 bablihed, — way of Difſerta- 
tion; in 1778, containing ſuch of the — as 
a to be of any V either in Philoſophy, or 
Phyſic'; which was generally well received: 
But, as commonly happens in ſuch Cale, Leould not 
eonvince every one. Experiments were oppoſed to Ex- 
periments; Inferences to Inferences, and various Me- 
_ thods tried to vilify thoſe new Diſcoveries, and to erect 
Theories inconſiſtent with them. And though Truths 
founded on Experience can never be. overthrown, yet 
the Defects of faulty Experiments not bein obvious to 
doery Reader, I en in the ſecond Edition of 
that Diſcourſe laſt Year, to lay open and anſwer every 
Argument -againſt' any thing therein contained, that I 
could meet with. I — not, however, yet been ſo 
70 as to bs gale: wa, Friend Dr Wines Aſnt. 


1* 26 ber my Objetions to hu Experi- 
— my Arguments in favour of my own No- 
* tions, was to him an unpleaſant Taſk, and could af- 
ford to the Reader but Slagreeable Ergen. 

N ment 


* by 
»* „ to 
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« ment (a); yet he has animadverted ſmartly 
on ſome of 3 related ſuch . in his 
Opinion, ſerve to decide the Matters in diſpute, againſt 
me. But fince I muſt ſtill differ from my Friend, and 
the Controverſy beqwixt us, is neither merely ſpeculative 
nor trifling, having led into ſeveral new and curious, 
as well as uſeful Truths, of no ſmall Importance in Me- 
dicine (5) I flatter myſelf, that an Account of what 
further Progreſs I have made 1n inveſtigating the Pro- 
E of that uſeful, though common Stone, cannot 

ut be an agreeable Entertainment to every curious 
Reader, while it does Juſtice to the Diſſertation; I 
ſhall therefore, as briefly as I can, examine, 

1-0, Whether the lithontriptic Power of Shell-lime, 
or Shell-lime Water, exceeds that of Stone - lime, or 
Stone-lime Water? 249, Whether the Strength of 
flaking in it freſh Quick-lime ? 34%, Whether the Wa- 
ters got off Quick-lime grow gradually weaker ? 
Whether the Powder precipitated on mixing Salt! of 
Tartar with Lime-water, is no other than the calca- 
rious Earth which was before contained in the Water? 
ste, Whether Quick-lime communicates; to Water a 
fabtile | ative | Principle, different from the Matter it 
throws up in Cruſts? And, Gto, Take notice of ſome 

other Things in the Eſſay, to which I cannot agree. 


1. Dr Whytt having determined the diſſolving Power 
of Shell-lime Water, to be near triple that of Stone- 
lime Water, and founded it on Experiments apparently 
defective; while Stone Quick-lime is commonly reckon- 
ed the ſtrongeſt; and on that account demanded for 
Sopes, Cauſtics, Sugars, &c.; I could not help ſignify- 
ing my Diſſent, and did it as modeſtly as I could; ne- 
ver concealing any Appearance which in the leaſt fa- 


( Vid. Eſſay on the Virtues of Lime-water, edit. 2. P. 47+ * 
. C#) Vid. infra, No, 22, 68. 85. 
SF voured 
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voured rd — {a). | But in order to determine 
which of theſe Lime-waters is the ſtrongeſt Diſſolvent 


of the Stone, or moſt powerful n at l 
out of the Body, 


2. Two Pieces of the ſame ci, in Weight 
and Fi = ht to be infuſed in che e Quantities 
of theſe tw waters; one, to wit, in the Stone 


=_ Water, and the other in that made of Shells ; 
rr yn and filtered, contained in the 

— — of ually ſtopped or o and kept 
for the ſame Time, i in the ſame Degree of Heat, or ra- 
tber in the open Air: And ho Infalioms being at the 
ſame time filtered, the Refiduums in the Papers ought 
to be equally dried, cautiouſly examined and compared, 
by weighing ſeparately what the Water has penetrated, 
and what not; or the Nucleus, if any remains. An 
Experiment thus managed, and again and again repeat - 
ed, 1 be ſufficiently decifive as to the comparative 
lithontriptic Powers of theſe Lime-waters, - But, - 
3- None of the Doctor's Experiments adduced were 
thus conducted, not even thoſe on which he founds the 
diſſolving Powers of theſe Lime-waters in the Table (6): 
For thus he relates them. © Exper. t1. A Fragment 
of (the Calculus) 4 weighing 23 Grains, being put 


sin Stone-lime Water, and kept in a moderate Heat, 


* was moſtly all rotten and diſſolved in little more 


F than 30 Days. Exper. 12. Stone-lime Water that 


% made by flaking Quick-lime with boiling Lime- 
« water, diſſolved a Piece of A of five Grains in about 
« ſeven: Days (c. Exper. 16. A Piece of J, eight 
« Grains, in 36 Hours warm Digeſtion in Oiſter-ſhel 
Lime - water, had about 34 Grains of its Subſtance 
4 diſſolved (4).” 

Now, although the Doctor pretends by theſe Expe- 
riments to prove the diſſolving P Powers of theſe three 
[imo-wames to be as 109, 130, and _ 2 yet - 


N - 


(4) Vid barg. 9. 558. 75. (4) 27 7 30. 
(6) Eff. p. 17 X (c) Eſſ. n. 
2 23 2 A 28. | NY 


A 2 very 


| riments, if they prove any thing, prove the 


Days; and conſequently 


OO Ee CIs —— 
* 
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very Reader muſt ſee how defective they are, and that 


nn But, 
4 It is ſtill more remarkable, that theſe very Expe- 


diſſolving 
Power of ſingle Stone · lime Water, to be the greateſt 
_— For, (1.) If ſingle Stone-lime Water, in 39 
iſſolved 23 Grains, it certainly in ſeven Days 
— more than five Grains; becauſe 30: 2316 7: 5-33 
eſpecially ſeeing © the Virtues of Lime-water are weakr 
te ened in proportion to the Quantity of the Stone diſ- 
« ſolved (a); and conſequently the — Power 
much greater the firſt ſeven Days than the ſecond, 
— the diſſolving Power of ſingle Stone - lime Water 
ter than that of the double. Again, 
Seeing © Gravel · ſtones ſeem to diſſolve no more 


ee after the fit eight or ten Days, 


though kept in a Heat of about 100 Degrees of 
«6 Fabrenheit's Thermometer (6)),” the 23 Grains diſ- 
ſolved in Exper. 11. muſt have been all diſſolved i in 10 
there was diſſolved in 36 
Hours at leaſt 33 Grains; becauſe 10: 23: : 1,5 2 3.4. 
The diſſolving Power of ingle Stone-lime Water, there: 
fore, is greater than that of ſingle Shell - lime Water, by 
theſe Experiments. But, 

5. (3.) The diſſolving Power of ſingle Stone-lime 
Water muſt alſo be greater than that of double Shell- 
lime Water: For the Doctor found, that a Piece of 
« a Calculus of 10 Grains put into double Shell-lime 
«© Water, after it had ſtood warm 93 Hours, had only 
« two Grains of its Subſtance diſſolved or rotten (e; 
whereas the ſingle Stone-lime Water muſt have diſſol- 
ved in three Days 275 Grains, and in 93 Hours near 
three Grains, though it had diſſolved no more the firſt 
three Days than it did the ſecond, c.; and by No 4. 2. 
no leſs than ſeven Grains muſt have been diſſolved 0 
that Time. 

I do not, therefore, ſee how theſe Experiments can 


ET. Eſſ. p. 41. 
2 Eſſ. 7.49. * * 


ſupport 


F 


—— A. . Y — — - 


- 2 


„* 
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pport the Proportions which the diſſolving Powers of 
che Menſiruums 4b. to one another, as ſtated in the 
Table (4; nor how any Calculation can ſupply their 
bule (4 As for 1 Grounds W, which 15 8 
built (% to we they appear to be very {andy ; ſevera 
__ Circumſtances being omitted, as Quantity of 
the Menfiruumy, Degree of Heats, Figure of the Frag- 
ments, c. Cc; without which an exact Calculation 
of their Powers appears ta me to be impoſſible. 
And though the Doctor has been at a great deal of 
Pains to find out the ſpecific Gravities of different Lime- 
waters (d, which are of no Conſequence in the t 
Queſtion, his Ley being a third ſtronger than Glaſgow 
Sope-ley, though hpecibeally much lighter. (/; yet he 
has been at very little to diſcoyer the Jithontriptic Power 
of Stone · lime Water: For after giving, the reſpective 
Weights of ſingle and double Shell-lime Waters of the 
firſt Infuſion, o Shell-lime Water of the fourth Infuſion, 
and of Stone-lime Water, adds, © I put three Pieces of 
%a very hard Calenlus, each weighing 10 Grains, into 
te three different Phials; one of which I filled with 
66 ſingle, another with double Shell-lime Water, and 
cc the third with the Shell-lime Water of the fourth 
„ Infuſion. After they had ſtood in the fame 
* of Warmth 93 Hours, I found that the Calculus in 
the double Lime-water had two Grains of its Sub- 
« ſtance diſſolved or rotten, the Calculus in the ſingle 
« Lime-water had loſt ſomewhat more than a Grain 
ce and a half, and the third a Grain .“ And though 
it was certainly of more Conſequence to diſcover 


lithontriptic Power of Stone-lime Water, than its ſpe- 


cific Gravity ; yet, as if he had a Prejudice againſt it, 
here he omitted to put a Piece of the fame Calculus 
into the Stone-lime Water, or to relate the Event. 
However, by theſe three Infuſions, the diſſolving 
Powers of double, fingle, and fourth Shell-lime Wa- 


(a) Ef. 178. | fd Phy CEM p. 2377. 
(5) EM». 26. . 7 ? m * 
(c) See No. 2. (e) ENT. p. 107. 

6 of 1 El. p. 41. 


ters, 
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ters, are as 4, 3, & 23 Proportions reconcilable with 
: none of the Tables. | . | 
| 6. The Imperfection of the Doctor's Experiments 


appears alſo on repeating them: Of which there is a 
notable Inſtance, E. p. 111. 112. (a); and another, 
E p. 32. 33-3 where, though he had proven, by as 
accurate Experiments as any in the Eſſay, that the li- 
thontriptic Power of Lime- water made of one Part 
Shell- lime, and ſeven Parts Water, is to that made of 
one Part Shells, and ten Parts Water, as 7 to 5; 
| yet, in a Note added (5), he ſays, Further Experi- 
© ments haye convinced him, that the Difference of 
Ei. & Strength will be inconſiderable, whether 8, 10, or 
« 12 times its Weight of Water be poured. on the 
6 Lime; provided the Water be allowed to remain 
c Jong enough on it, to be fully impregnated with its 
«« Virtues; Negle of which ſeems to have been, in 
& a good meaſure, the Reaſon of the remarkable Dif- 
i cc ference between the diſſolving Powers of the two 
5 | « Lime-waters laſt mentioned.” Might not then the 
ſame Neglect, ſo long not obſerved by him, or ſome 
h other no leſs conſiderable one, as of mixing well the 
. : Lime with the Water, have been the Cauſe of the re- 
| markable Difference between the diſſolving Powers of 
Stone and Shell Lime-waters * And, 
7. That this is not a mere Conjecture, appears by 
comparing the diſſolving Powers and Strengths of thels 
| Lime-waters, as ſtated in the Tables, E edit. 1. p. 15 
+ ES. edit. 2. p. 178. & p. 59. For, according to thets 
Tables, the diſſolving Power and Strength of the Lime- 


| Stone- lime Water 202 100 10 
4 Strong Stone-lime Water + 262 130 11+ 
Wi | Shell-lime Water 3583 296 13 
Double Shell-lime Water - <= 868 338 15 


If | Now, how the Strength of Shell-lime Water can 
\ be to that of Stone-lime Water as 13 to 10, and the 


— L * 1 
— — 


(4) Vid. Dull. 2. 53+ (6) KT, edit. 2. P:34- f 
| iſlolving 
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diſſolving Power of the one, to the other, as 296 to too, 
wants much to be explained ; for, as I underſtand it, 
1 ſee not how any Experiments can prove it. Yet the 
Pottor adds, | 

« Nor is Stone-lime Water only inferior to Shell- 
« lime Water in. its lithontriptic Virtue, but alſo as it 
ce js leſs homogeneous and fafe ; ſince the Lime-ſtone 
© may be impregnated with metallic or mineral Prin- 
«& ciples, which even the Fire may not be able wholly 
cc to deſtroy (a).” But, | 

8. Such metallic or mineral Principles have not yet 
appeared to make Stone-lime Water unſafe. And fince 
it has been much longer uſed than Shell-lime Water, 
and its Succeſs in ſeveral other Diſeaſes, as well as in 
the Gravel, ſufficiently experienced ; if there be any 
fuch Principles in Stone-lime, there is Reaſon to be- 
lieve, that they are not only quite ſafe, but alſo con- 
tribute to thoſe ſalutary Effects of Stone-lime Water, 
to which, according to the Doctor, Shell-lime Water 
can have no Claim. He often celebrates Shell-lime 
Water for its rotting the Calculus, corrupting the ani- 
mal Oils, putrifying the Juices, &c. ; whereas, among 
the good Qualities of Stone-lime Water, are to be 
numbered its penetrating, without rotting, the Calcu- 
Aar; its purifying the Oils, and reſiſting the Putrefac- 
tion of the animal Juices, And, 

9. Good Dr Hale lately informed me, that it ap- 
peared by the Experiments which he had made, that 
neither Shell-lime nor Chalk-lime will preſerve Water 
from Putrefaction, though Stone-lime does. And, a- 
mong many Experiments confirming this Property of 
Stone-lime, I ſhall mention only one. Nov. 27. I fill- 
ed with Water a five Gallon Beer-caſk, and pat into it 
three Ounces of ſix Months old flaked Stone-lime; and 
though it ſtood in a warm Room fix Months, there 
never appeared in it the leaſt Tendency to Putrefaction. 
This Quality ſurely can never render Stone-lime Water 
leſs ſafe than Shell-lime Water; yea, it ought to render 


(4) Rx 5. 22. ; 
it 
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ft more ſafe, and more effectiart too, even in the Stone! 
Duodeunque enim putrefattionem, ac ideo Jals Volatilis ru. 
lutionem, aut productionem i in chylo et in ne cobibrbit, 


2 Pen fone 8 7 «= . 
ter ot, o the 
Wnt Fania 13 remarked, 4 Dave) 
Milar's Caſe, as relited Efey, 5. > a ns 
notable Inſtance. of the See of tone-Utic Water it in 


breaking and bringing away the Stone, than any hi- 


therts, S cad for Shell- e wh: that 1 have Heard 
Its Inferiority, 2 as 4 Eithontriptic, 
e 


Ad yet to be A as Its bein leſs homo- 
geneous and a n eas, on the other 8, 

10. We find that Shell not only may be, but, ac⸗ | 
cording to the Doctor, really are! prin ate? with hes 
terogeneous ubſtances; for (rack -falt, where- 
with Otſter-ſhells, even after Calcination, much 
% abound (50; alſo, as we calcine them, Coal. aſies, 
and ſomethin elle, like red Oker, commonl ng 
to them; which very much ſully the firſt Infuſion, and 
which. therefore I commonly throw away; J "beſides the 
nauſeous us, not to Tay nokious Em „Which many 
5 are not able ſometimes wholly: to deſtroy. 


Pe er ell ure not all equally calcinable, whether 
| recent or old Ce. Some in des Ait Hours, in 
ſtrong Fire, may be ſo well burnt as Nor to infect tl the 
Water with this deteſtable Enpyrtwni; while others 
cannot, in I do not know how many fuch Calcinations, 
Whether this is to be attributed to the different Pro- 
of the Salts or Sulphurs contained in the 
Shells, or to ſome Diſeaſe iti the Olſter, or to ſome 
other Cauſe, I cannot determine: For it cannot be 
owing to incompleat Calcination only; becauſe T have 
often obſerved it very ſtrong in the Litne-water made 
of Shells fo fully burnt, as to grow hot, and with 
Noiſe Slit, an fall down into Lime in the Water, 


E 


that 
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that is, were compleat Calx vive: 'while the Lime · wa. 
ters prepared of Shells, which give none of theſe Signs 
of a thorough Caleination, are hot ſeldom quite free of 
the Empyreuma (a). The Doctor aſks; N&ö 
Are not the Particles of Shell- lime more ſubtile, 
6% ſapogateous, and penetrating, than thoſe bf Stone> 
« litne? Does not Shall-lime Water partly owe itz 
« greater diſſolving Power to his? And becauſe it cis 
te naturally ſaponaceous and penet rating, is not tlie 
« Effet of Sope upon it leſs remarkable than on Stonꝭ- 
« lime Water, which is more devoid of theſe Quali- 
« ties (b) , But ſinee, according to the Door, 
it is the active Principle which Lime-ſtone and Shells 
receive from the Fire, Which gives to Quick- lime and 
Lime- water their ' peculiar Taſte and Virtues, and 
which is ſtrongly attracted by alcaline Salts, white the 
earthy Part of Quick-lime is rejected by them (c; the 
Particles of the Lime have nothing to do here; they 
are the earthy Part of it, and the fame in exhauſted 
Lime and Lime-cruſts, after they have received from 
the Fire the afive Principle, that they were before the 
new Calcination. Hence theſe: three extraordinary 
Queſtions may all be anſwered negative. But, more 
Nac) e r e e er ee 

11. (a) The Subtilty of the Particles of either not 
being diſcoverable by our Serſes, we may conjecture 
as we will but if we can no other ways explain. their 
Virtues; but by the imagined Subtilty of their Partĩ- 
cles, we had as well let it alone. And ſince ſlaked 
Stone lime is as fine a Powder, yea commonly much 
fitter, than Sbell-hme; it may be aſed, with as good 
Reaſon, Are not the Particles of Stone-lime more ſub- 
tile and penetrating, &c. ? Again, the Particles of 
Shell-lime; while” clogged with the empyreumätie Sul- 
phur only, can in any Senſe be called /apanateons / but 
this muſt render them leſs ſubtile and penetrating, 
(b) As to the ſecond Queſtion, the Doctor himſelf 


*:7 


* 6 0 ] * rect, 
( a) Vid. infra, No. 79. ce Vids Eſſ. 1000 
(5) ECT. p. 113. | _ PF ct 
2 B * 


w4 
ro A Second Diſſertation on Yuick-lime, 
ſeems to put a rn it, by denying that Lime / 


water diſſolves by its penetrating Deter · 
genc (a). And, (e), that the Effect of Sope on 
Shell-lime Water ſhould be lefs remarkable, that is, 
ſhould not increaſe its lithontriptic Power, as it does 
that of Stone-lime Wars becauſe it is — more 
faponaceous, is altogether new to me, who always i- 
mapined, that fimilia juvantur fimilibus. The Effect of 
Sope on hard Water. is leſs remarkable than on ſoft 
Water; is it therefore more ſaponaceous ? But if Stone; 
lime Water be leſs ſaponaceous than Shell-lime Water, 
it muſt certainly be more detergent and penetrating 3 
fince it ſenſibly increafes the Virtues of Sope, which 
Shell-lime Water does not (6). - Wh | 
12. The Doctor's ingenious Friend has obſerved, 
that Shell - lime Water corrodes Linen faſter than Stone 
lime Water (c). The ſame learned Gentleman has al- 
fo obſerved, that Potaſh corrects this corroſive Quality; 
yet Sope-ley is a ſtronger Diſſolvent of the 
than Lime-water (4). And the more corroſive any 
Lime-water is, it muſt be the _— in "my Diſeaſe. 
Neither can the greater Degree of Hardneſs (e) e 
a greater diſlolrinz Power in Shell-lime Water OD 
wh that it is leſs detergent and penetrating than 
Stone-lime Water. But 11 
«© Meſſ. Du Hamel and Graſ found; above 20 Years 
tc ago, that a greater Quantity of Tartar was diſſolved 
« by Oiſter-ſhell Lime- water, than by that made with 
c“ Stone - lime (/). Granting it were fo, it can only 
be thence inferred, that it is more antacid, not that it 
is more lithontriptic. Potaſh is a much ſtronger Sol- 
vent of Tartar than any Lime-water ; is it ore 
more lithontriptic ? | | 
- 13+ I divided 86 Grains of Cryſtal Tartar into two 
equal Parts; put them into two Phials, whereof one 
contained a Gill of Stone- lime Water, and the other 


(4) Vid. Eſſ. p. 134. See below, No. 80. 
(4) Vid intro, No. 82. 7 Vid. BAL p. 58. 

c . EAI. p. 53. . 2. 53. 
(4 Vid, ſſ. 2. 97. 
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as much Shell-lime Water. When they bad ſtood 
24 Hours, and been frequently ſhaken, I filtered, 
dried, and weighed the Refiduums; and there remained 
of each undiſſolved juſt 41 Grains. Hence neither of 
theſe Waters can be called a powerful Solvent of Tar- 
tar ; it requiring nezr goo Grains of Lime-water to 
diſſolve one Grain of the Cryſtals 'in a Day's Time. 
H therefore Lime-water diſſolves Tartar pretty quick- 
ly (a), its Action mult be very ſoon over. Now, 
14. Having anſwered all the Arguments for the ſu- 
perior Strength and Safety of Lime-water made of 
Shells, I cannot help thinking, that the Doctor has not 
choſen the Method to diſcover or prove it. 
In my humble Opinion, he ought rather to have re- 
newed fome of his Experiments, particularly Ne 11. 
12. 16. with all the neceſſary Ciroumſtances (5); the 
Neglect whereof he ſeems to regret (c); which, in- 
Read of requiring 70 or 80 Days to finiſh them (d), and 
five Pages to relate them, might have been rmed 
in a Week, and contained in a Page. For although 
all ſhould be granted which the or has advanced, 
concerning the ſpecific Gravities of various Lime-wa- 
ters, their different Precipitations with Salt of Tartar, 
&c. as quite beyond all Exception, (which however 
they are not, as will afterward ap yet no Cone 
cluſion could thence be deduced ſufficient to invalidate, 
even one ſingle Experiment, if right executed. I ſhal 
therefore relate a few pretty accurate ones, which 1 
think may decide the Queſtion, and clear up the Ac- 
tion of Lime-water on the Calculi out of the wir 

15. Having obſerved ſeveral times, that ſmall Ca/- 
euli, put in a Glaſs of Lime-water, covered with Paper 
only, were in a few Days remarkably penetrated (e) ; 
and that Lime-water thus expoſed, in 24 Hours loſes a 
fourth Part of its Lime in Cruſts, and conſequently 2 
fourth of its Strength, in a few Days becoming no bet 


a) Vid. Ef. p. 38. d) Vid Eſſ. p. 47. Ct. 
* Vid. 15.1 a by Vid, Bi 36. 
Fe) Vid. EN. p. 175. 
B 2 ter 
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ter than common Water; I thought, if ſuch Calculi 
yere infuſed in Lime - water, in corked Glaſſes, or 
Phials, to which the Air had no Acceſs, the Action of 
the Lime water would be much greater, and longer 
continued. Accordingly, I made many Experiments 
with Fragments of Gravel-ſtones / in corked Glaſſes; 
But none of them anſwered Expectation; none wers 
near ſo, much penetrated, in much longer Time, ag 
were the Calculi in open Drinking-glaſſes. This I ats 
tributed; to the Nature of the Stones, which were in- 
deed very hard and ſolid; and I believed there were 
ſome whereon Lime · water could make no Impreſſion (4), 
16, But finding afterwards, that , this would not 
account for ſome of the Phanomena; particularly, why 
the Fragment in the Shell-lime Water, to which the 
Air had ſome Acceſs, and formed Cruſts, way much 
ſooner, and apparently more penetrated, tban the 
Fragment in the Stone-lime Water, to which tbe Air 
had no Acceſs. And whether to aſcribe it ta the 
Shells; to the Air, or to elementary Water, I knew 
not (i; and had ſtill continued ignorant, had I not 
been, by Accident, obliged to renew the Experiment 
in opes Drinking-glaſſes. ; For, eee 14 2192 
17. Jadunty 7. 1765, To know what Effect tartari- 
ſed Lime-water (c would bave on the Calculus, has 
ving no empty Phials by me, I put half a Gill of tar- 
tariſed Shell:lime Water into one Drinking-glaſs, and 
as much plain Shell-Iime Water into another; and in- 
to each a roundiſh eight Grains Fragment, of the ſame 
Calculus, with which I had made ſeveral Experiments in 
corked P hials. 1 took little Notice of, them till Janu- 
ay 14<; when the Fragment in the Shell-lime Water 
bad the ſame Appearance with the Calculus, Dif. p- 38. 
being all covered, as it were, with ſnowy Flakes; 
while the Fragment in the tartariſed Lime - water was 
quite ſmooth, no bigger than when put into the Was 


4 Vid; Dill. p. 


40. (c) Vid. infia, No. 54+ 


ter, 
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ter, and Ee 17 Effect of the Air deſer- 
ving to er inquired into, 

- 8. February 17. JI put into throes Biinking -glaſſes, 
4, B, Cp three Fragments of the ſame = of 92 
Grains each, and no regular Figure; Ln into 4 half 
a Gill of Shell- lime;Water, into Bas Stone li 
Water, and tbe ſame Quantity of 1 110 d Shell- omg 
Water into C; covering them with Paper only. 

Day, the Fragment i 5 0 15 almoſt covered wit the 
ſnowy Grains, and more penetrated than a 
ben, of the ſame 1 * in the ſame Lime - wa · 
ter, in a corked Phial, which, had ſtood ſince the 18th 

' — preceding z, that is, the Iithontri tic 
Power of Lime - water. in an Los Glass, is more thas 
60 times greater than i in Phial; or $4 PEney . 
trates the Calculus more in one ee the G ; 
in 60 Days, in the Phial, ,. The t in B ha 
ſewer and ſmaller white Grains than 4, but numerous 
cryſtalline Spicale iſſued from it * a . The Calculus in 
C was only a little whitened. 
| 49; "_ 77 . ut 928 wi of the fame 
| Grains each, into two equal Drinking - 

lata, 1 Tila? the one with, 1 tar Stone-lime Was 
ter, and the other with tartariſed Shell · lime Water, 
covering them with. Paper as before. March 10, the 
Fragment in the Stone-lime Water appeared to be 
more e than the tber; but when both 
my ied and bruſhed, each weighed j juſt ſeven Grains. 

7 I put into 4, one of the Glaſſes Ne 18, 
I of plain Stone lime Water, into B as Tang 
bolts ed Stone · lime Water, and a like Quantity 
tartariſed Sheli- lime Water into C; and having two 
Pretty ſunilar Pieces of a Catculus, of 14 Grains each, 
put one into B, and the other into Ci and ivto 4, two 
Fragments of the ſame Calculus, weighing, together 
Grains. April 14. I poured off the Waters, waſh bt 
and dried the remaining ps pen C weighed 13 


Grains, B ſcarce o much, an 4A, 113 Grains. Hence 
(4) Vid. BL v. ba. ag 


| the 
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the Stone-breaking Power of plain Stone-lime ka 
may be reckoned at leaſt double that of tartariſed Shell · 
lime Water; 4: C:: 2:1. And, 

20. Becauſe in the Experiment N' 18. Shell-lime 
Water ſeemed to trate the Calculus more than 
Stone-lime Water, in order to diſcover whether this 
was owing to the Nature of theſe Waters, or aceiden 
tal only, I made the following Experiment, with 
two Lime-waters, which I commonly drink. A 
their reſpective Limes had yielded 2 or 3oo times their 
Weight of Lime-water, and having obſerved every 
Circumſtance neceſſary to 2 complete Saturation 2 8 
the Waters (a), I reduced two — of the ſame 
Calculus nearly to the fame Figure, aud exactly to the 
fame Weight of 13 Grains; put them into two Drink- 
ing-glaſſes, and poured on the one Half a Gill of the 
Stone-lime Water, and on the other as much of the 
Shell-lime Water; covered them with Paper, and ſet 
them in a North Window. After they had ſtood ma- 
cerating a Week; and I had p two Filtres, of 
the ſame gray Paper, and equal in Size and Weight, 
filtered, Fried, and carefully examined and weight 
the Remiinilers ; and found I that each "ile bad its 
Weight increaſed near 14; Grains, that Nucleus, 
or CHING Part of each Fragment, tor 
Grains, and the white Powder, ſe — each 
Paper, three Grains, without the eſt Difference. 
Hence any real Difference of Strength between Stone 
and Shell Lime - waters, is merely accidental 0, and 
owing to ſome Fault or Overſight in the Manner _ 
preparing them. Again,. 

21. After the Fragments mentioned Pref. p. vi. had 
ſtood in their corked Glaſſes more than a Year, I took 
them out; and having ſeparated all that was penetra- 
ted, the remaining Nackus of the Shell-lime Water 
weighed 18 Grains, be that of the Stone-lime Water 
_ only 14 Grains, the Fragments, when put into the 
Waters, weighing each 36 Grains, the -lime Wa- 


a Vid. No. 38. (*) Vid. infra, No. 38. 


ter 
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had trated only 18 Grains, but the Stone-lime 
tou TIS 80 here the Action of the Stone- 
lime Water on the Calculus, to that of Shell-lime Wa- 
ter, is as 7 to 6: For 22:18 :: 74:6. Alſo 

It is obſervable, that the Fragments put into the 
Lime-waters in corked Phials Dec. 18. began not to 


| ſhew their ſnowy Effloreſcencies before the Beginning of 


May; and before the End of that Month, the Frag- 
ment in the Stone-lime Water 2 to be conſider- 
ably more acted on than the other. I have alſo ob- 
ſerved, that Lime - water ſometimes penetrates more the 
harder than the ſofter Part of the Ca/culus. Mr Adie 
ve me four Stones, all taken from a ſeven Year old 
Boy ; the outer Coat whereof was in Colour and Grain 
not unlike common Loaf-ſugar, about x of an Inch 
thick, and ſo friable, that I could, with my Fingers, 
rub like white Sand from it; within which was con+ 
tained a hard, fine · grained, ſand · coloured Nucleus. 
One of theſe Stones I ſawed through the middle; and 
as they were pretty equal in Figure, I reduced them to 
the ſame Wi r Grains; infuſing one in a GlaG 
bf Stone-lime Water, and the other in the ſame 
tity of Shell-lime Water. There appeared little Al- 
teration in either for ſeveral Days; yea, after 18 Days, 
the outer Coat was only a little whiter than at firſt ; 
but the much harder Nucitus emitted the ſnowy Grains 
as uſual, and had loſt each of their Weight, when 
waſhed and dried, only half a Grain, very little of the 
Nucleus being expoſed to the Influence of the Water. 
22. From theſe Experiments (a, we may infer, 
1-0, That ſince the Air, which, piflilli mechanici in- 


far, movet, conterit, permiſcet onmia (6), much increa- 


ſes the lithontri Power of Lime-water, and the 
Action of every Menfiruum, it cannot be thought to 
diminiſh that of Water on Quick-lime. And fince no 
artificial Heat can be every way ſo equable as is that of 


the Air, there cannot be, perhaps, a better Way of 


diſcovering the Stone-breaking Powers of Lime-waters, 


(4) Vid, No. 17. 18. 19, 20. 21. (6) B. chem. i, p. 537. 
| Se. 


— —— — __ 
= 


| 


—— ſo difuted and ſoftened, as to have 743 or 
75 te ne; Which mult be ſl 1 
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Ec. y ivfulgig' the Caf in then, in o 
Gene kar any 795 * -— Jp n * 
ab, That tartarliedd Lime- water is a Much welke 
Lithoneriptic than plain Lime- water; though ſo acrid 
and difagreeable, as to be FT, unfit for Ward Uſe, 


ence the' rs fabi 
1 940 which Pre $24.55; is effectually dee 
and conſequent his Account of the Conflitution of Sope- 


ley, of the Aion of alcaline Salts on Quick-lime, of 

the Virtuet of the common Cauſtic, VE (6b), built on 

it, muſt all tumble with it (e). Hence alſo it follows, 

that all the earthy 2 Lime, 8 all Able 12. 
a 


is not precipitated: ron they v. 
tar (4), in what 2 ixed ; per- 


| hays not one Half of it ; ei a8 3 x: 


near Half as' a'Powet of breaking' the Stone 
plain Lime-w rh: of the Doctor will not A 
* deatine in Complaiſanc ood 
3zrio, at aifanc to m 
Friend, F have Fats. Bhi in treating of Aden of 
Lime water on the Calculus, © made uſr the Terms 
Solvent and Diſelvent; yet, e the Some! off 
very improperly, : For e Parts f the Stone are 4 
diſſolved by it, but ou ſeparated. "as the Parts 


2 


Boles are hy Water; each Particle retaining its Pro- 


portion of all the' Principles, the volatile Salt not ex- 
cepted. For if this Salt were volatitiſed by Lime- water, 
it would be diſcoverable by the Smell, but eſpeciall 
the Weight. But as 1 have not obferved it emit 
any prinous Vapourt, ſo it iy as beavy. when reduced to 
a white Powder, as en in 4 lid Maß. Lime. water, 
therefore, may be faid to dilute, or penetrate, or break 


the Stone, more properly than to diſſolve it. And, 


4, That l from the a t fn? Power of 


5 47 Ht, p. 142. 143: "nd boom, 68. $48 ne | 
C2), Fi 96, 97. 98. 4% Vid. Sect. ir. 
DI Vid. inf, No, 70. 4 | 2 
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Lime-waters out of the Body, we may with ſufficient, 
Certainty determine their comparative Strength; yet 
it is but a lame Conjecture we can thence draw as to 
their Effects inwardly taken; fince, notwithſtanding 
their remarkable and pretty ſudden Action on the 
Calculus in the open Air, they have ſo little Influence 


on, it in a carked Phial. | 


OLED I 25-28 rs LEE 
23. That Water fully impregnated with Quick- 
lime cannot be made ſtronger, by flaking freſh Quick- 


lime in it, appears to me to be as certain, as that com- 
mon Water, which has diſſolved as much Sea - ſalt as it 


can hold, will not become ſalter by putting more Salt 
in it; or that Water — ae iflolve more Salt than 
it can diſſolve, , Yet my Friend attempts to refute this, 
even out of the Diſſertation. 4 0 6 
« Dr Alen owns,” ſays he; © that having weighed 
« ſome quadruple Lime - water (which, by the by, from 
« the ſmall Proportion of Lime added each Time to 
* the Water, ſhould not have been ſo ſtrong as our 
« double Lime-water B, p. 39.) in a Flaſk, which 
« contained 8940 Grains of ſingle Lime-water, he 
found its Weight to be 8947 Grains, Di. p. 61.” (a). 
But here the Doctor ſeems to have forgotten, that 
ec further Experiments have convinced him, that there 
« is no need of being very nice as to the Quantity of 
«© Water to be added to Quick-lime ; ſince the Dif- 
t ference of Strength will be inconſiderable, whether 
6 8, 10, or 12 times its Weight of Water is poured 
« upon it; provided the Water be allowed to remain 
* long enough on the Lime, to be fully impregnated 
6 with its Virtues (a). Without any conſiderable 
Difference of Strength, therefore, | ent. 
24. His Pound of calcined Oiſter-ſhells might have 
impregnated 12 as well as 7 Pounds of Water; and the 
additional Half-pound of calcined Shells, fix as well as 


(4) EMT. p. 55. . E. p. 34. Note x. 
C two 
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two Pounds. Now, as 24 Ounces of the Doctor 
Shells are to 18 Pounds of Water, fo are fix Ounces of 
our Shells to 41 Pounds of Water; though two Pounds 
only were taken, and theſe too not of common, but 


of Lime Water, Beſides, the Doctor allowed the Wa- 


ter to remain on the firſt Lime only 11 Hours, and on 
the ſecond 13 Hours; whereas our Water remained on 
the firſt Shells ſeveral Days, on the firſt additional 
Shells three Days, on the ſecond two, and on the 
third one Day. So, if the Strength of the Lime-wa- 
ter could be thus increaſed, our quadruple ſhould have 
been ſtronger than his double Lime-water. He adds, 
% But though the Doctor is at laſt convinced, by the 


„4% Force of his own Experiments, that double Lime- 


« water may be heavier than fingle; yet he will not 
ce allow even the very ſmall Exceſs of Gravity in his 
< quadruple Lime-water to be owing to its contain- 
« ing more of the Lime than ſingle Lime-water, but 
ce to ſome hete eous Subſtances diſſolved in it. 
« And this he think he has proved, by finding, that 
« the Flaſk filled with this quadruple . af 
4e ter it had thrown up its Cruſts, exceeded the ſame 
ce Flaſk filled with common Water by four Grains ().“ 

25. That heterogeneous Subſtances may make dou- 
ble Lime- water heavier than ſingle, I never doubted : 
But what Experiments convinced me of was, that Pit- 
coal-aſhes was ſuch a Subſtance; that' the quadruple 


Lime - water, after it had thrown up the Lime, was as 


much heavier than Fountain-water, as it was heavier 
than ſingle Lime-water, while the Lime remained in 
it; that Aſhes, and commonly ſomething elſe like 
red Oker, adhere to the Shells calcined in a common 
Fire; and hence, that the Weight of the quadruple 


Lime-water was in part owing to ſuch heterogeneous 


Subſtances ; becauſe I had found by Experiments, that 
Stone-lime Water, after it had thrown up all its Lime 
in Cruſts, and differed nothing from common Water, 
was neither heavier nor lighter than the Fountain · wa · 


Ca) Eff. P. 55. 56. 


ter 
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ter of which it was made (a); — there was 
Reaſon to believe, that it ſhould — 
m, 90 | Fr 
| . By the Di. p. 61. cited, by the Doctor, it is 
evident, that I did not i the Flaſk with the quadru- 
ple Lime- water; for the Words there are, I weigh- 
« ed in the Flaſk three Gills of the effete Lime - water, 
« and; found it about 3368 Grains; that is, four 
c Grains heavier than three Gills of Fountain-water;“ 
which wants 3572 Grains of what the Flaſk could con- 
tain of ſingle Lime: water. On this Miſtake is founded 
another: For the Eſay goes on thus. ah 
Even this Experiment, ſuppoſing it were liable to 
4 no Objection, accounts only for about one Half of 
“ the Difference, of Weight between the Doctor's 
« ſingle and quadruple Lime- water (6). 0 
27. But it accounts for the whole Difference to the 
third part of a Grain. For if a Meaſure of 5 368 Grains 


of the effete ruple Lime-water, was four Grains 


heavier than ſame Meaſure of Fountain-water, a 
Meaſure of 8947 Grains of this effete Lime-water, muſt 
be 63 Grains heavier than the ſame Meaſure of Foun- 
tain- water; ſince 5368 : 4: : 8947 : 6.65. And thus 
I , conſidered. the Difference as accurately as I could: 
Yet it follows, 3 AHEW 115 £8093 3153 u: / | 
„ But if we conſider the Thing more accurately, we 
* ſhall ſee that no Streſs can be laid upon it. For, 
* not to mention, that if the ſingle Lime-water had 
de been weighed after throwing up its Cruſts, it might 
tc perhaps haye differed not much leſs from common 
c Water in ſpecific Gravity, than the quadruple Lime- 
de water did; was the Doctor ſure this laſt Water was 
« .quite effete ? I found, that, after 19 Days Expoſition 
* to the open Air, 12 Ounces of ſtrong Lime-water, 
« upon being mixed with eight Grains of Salt of Tar- 
cc tar, afforded 1+ Grains of calcarious Matter; when 
o Grains of the ſame Salt diſſolved in common 

ater, did not afford ; Part of that Quantity. Is 


070 See Diff. p.10, © (% Ef A6. 
148 | ar | ce jt 
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cc it not therefors more than probable, that the four 
« Grains, by which the effete quadruple Lime -· water 
exceeded common Water in the Doctor's Experi- 
« ment, were partly, if not wholly, owing to its not 
ce being entirely deprived of the Lime; and this the 
< rather, that he only ſed this Arte deb 
c Pays to the open Air (a) ?* > . 

28. I hope what I have ſaid will fatiafy the Dodor, 
both as to his greater Accuracy and Conjecture. To 
his Query it is anſwered, That I was as ſure this laſt 
Water was quite effete, as ſeveral Experiments of this 
kind could make me. It ſtood longer in a Bowl than 
1 ever found neceſſary for Lime-water- 2 it, to free it- 
ſelf of the Lime; it being near ſix Inches in Diameter 
above, and not two deep (09. The Lime water was 
frequently ſtirred, and threw up nothing viſible, for 
ſome Days before it was filtered. And the Doctor found, 
that Lime- water, expoſed in an open Veſſel only five 
Days, © neither changed the Colour of Syrup of Vio- 
& lets, nor had any Effect in diſſolving the Stone (c; 
conſequently had then loſt its calcarisus Matter, and 
therefore was effete (d). So whether the Doctor's 14 
Grains of calcarious Matter came from the Lime, or 


from Aſhes, Iam not concerned to inquire; ſince he nei- 


ther deſcribes the Veſſel in which he expoſed his ſtrong 
Lime-water, nor mentions his breaking the Cruſts ; 
and ſince I found, that one Part of our common Coal - 
aſhes, infuſed in 12 Parts of Water, communicated fo 
much of their Subſtance to it, that four Ounces of this 
Water, though filtered through gray Paper, mixed 
with 10 Grains of Salt of Eartar, precipitated wits 17 
Grains of white Powder. 
© What is here ſuggeſted, y this, « may ew, 

* why Dr Acton did not find a ſenſibly greater untl 
« ty of Cruſts in double than in ſingle Lime- water; 
«& and that the Strength of Lime-waters cannot be en- 
he 1 determined BY: the Quantity of Cruſts hieb 


1 ere. 
65 Vid. Eſf p. 76. ä | 6% Ef 4.191. | 
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&. they throw up, unlee the Water is either evayorazed, 
or allowed to ſtand till it give no more Precipita- 
« tion with Salt of Tartar, than common Water; 
« neither of which Methods were obſerv ed by the Doe- 
« tor in his Experiments (a). 

29. And the Anſwers to theſe Suggeſtions may thow 

that there is not a ſenſibly greater Quantity of Ora 
in double than in ſingle Lime-water, if Ee as it 
ought to be (b_): Nor did Dr 2 ſind ĩt (c). And 
if the Strength of Lime - water be proportional to the 
Quantity of Lime contained in it, the Cruſts only, 
— A with the undiſſolved Lime, can diſcover it; 
but neither Exaporation, nor Precipitation with Salt 
of Tartar (4): Which, therefore, being of no Uſe 
here, needed not be obſerved. But ſince the Doctor lays 
fo much Streſs on Precipitation, let us PvE: ſome 
of his Experiments of this Kind. 

« Twenty Grains of Salt of Tartar, mixed with 
ec eight Ounces and two Drams of double: Shell-lime 
«© Water, (made of one Part freſh calcined Oiſter- 
ic ſhells," and ſeven Parts ſingle Shell-lime Water), which 
Thad ftvod 24 Hours on the Lime,” 'by-Pre pitation 

gave eight Grains of white Powder” (%. 4 

0 64 upon four Ounces of Oiſter- hell Lime rather more 
than eight times its Weight of Water. After 24 
4 Hours, I filtered 12 Ounces and one Dram, Awoirdu- 
e pois Weight, of this Lime-water through brown 
«& Paper, and added to it 30 Grains of Salt of Tartar. 
„ The white Powder which fell to the Bottom, 
« ſeparated: from the Water by Filtration, and "wel 
. dried, weighed full 13 Grains” ): That is, ge 
Shell- lime Water affords, by Precipitation with Salt 
of ' Tartar, above a twelfth Part more of white Pow 
der, than double Shell -lime Water; and conſt — 
according to the Doctor's 3 and Theory, % 
2 twelfth Part ſtronger. 

As for Evaporation, it can never diſcover the — 


(a) Note * on Ef, 5. $7 055 Vid. Dil. p. 6. 
Cc) Phyſ. Eſſ. p. 72 Diſt, p. 65 * 

_ (4) Vid. Diff. P. 8. & 67 No. 46. Ce. below, 

* (ec) Phyſ. Eſſ. p. 376. & 378, ( EL. p. 47. 


tity 
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tity of Cruſts (a): Nor does it ſeem to make an — 
for the Doctor's Purpoſe; ſince, in the ſecond 

of bis Ely, I — the 66th, and Part of tha 
67th — 'of the firſt Edition, wherein he gave an 
Account of Dr Langriſßb's Experiment this Way (6b). 
And that the faperior + Strength of double above angle 
Lime-water, as 4 Lithontriptic, is not proved by the 
Doctor's Experiments; is ſhewn , Ne 3. 4. $ 
But the Docter adds, * 

4 When the Difference of beike Gravities amounts 
% only to a few Grains, one cannot ſafely rely on ſuch 
« a Machine as the Doctor uſed ; and 10 fot it up in 
« oppoſition to the hyaro/atica/ Balance, would be 
« much the ſame, as if one ſhould contend that he 
ec could deſcribe a Circle as accurately without Coms 
* paſſes as with them” (e. I have faid enough of 
ſpecific Gravities, Di/. p. 50. & 59. But ſince the 
Door ſtill inſiſts on them, it is not amiſs to © compare 
our Machines. 

30. The Doctor's bydroſtatical Balance was a large 
Glaſs Phial filled with Sand, and hermetically ſealed 3 
which he weighed (in a good common Balance cer- 
tainly) firſt in * Air, wherein it muſt have exceeded 
4500 Grains; ſince immerſed. in Fountain-water, it 
loſt. gf its former Weight 3704 and afterwards in ay 
different Lime-waters (4). 

My Machine was a Glaſs Flaſk; weighing, with its 
proper Cork and String, only 814 Grains. When 1 
wanted to know bow much of Lime-water, or any other 
iquid, it could contain, I firſt counterpoiſed it ex- 
actly, and then filled it quite full; that thruſting in the 
Cork, fo far as it could go, which. was to. a certain 
Depth only, it might fill the Place of the Liquor run- 
ning over, without 22 the ſmalleſt Bubble of Air, 
Thus T weighed it in ſuch a Balance as I had, but al- 
9 in the ſame Scale, and with the ſame Weights. 
30> And I cannot but think, that the Phial full of 


(a) Vid. Diſſ. TY " ': (4) BOp To 
(+) Pa 0. p54 3 R 
e Water, 


. 
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Water, might be weighed as accurately in the Air, as. 
when full of Sand, and the Flaſk as accurately as the 
Phial ; and alfo, that the Doctor was as liable to Er- 
rors, from the Inaccuracy of the Weights, &c, as I 
was; eſpecially ſince it 14 not appear, that his Lime 
waters, C and D, were im + ep with the 1 
Lime (a). F Por how S f co d his hydroſtati | 
Balance differ ſo widely from Mr Boylt's, 5 ſo much 3 
from his . Veſſel . 1305 Ga (b)?”* 885 1 
ever, if my hine ade e 0 46800 to the 

Doctor's hydroſtatical Balance, With as good Reaſon | 

as any one may contend to deſcribe a Circle as accu - 

rately without Compaſſes as with them, I aſk no more; 

though far from thinking the Strength of Lime - waters 

can be determined by thei W 55 avities VE N 


s b . . Is 


| 32. I ay in the Difrtation, Experiments have con- 1 
e vinced me, that one Pound of fully-calcined Calx vive F 
4 may impregnate ſome hundred Pounds of Water, and | 
Pa as ſtrongly too, ſo far as I cauld. diſcover, as it can | 
eight or ten; one Part of it being ſufficient for 5 or | | 
it 600 Parts of Water, if the Quick lime be freſh, and | 
„free of heterogeneous Subſtances, - as well as fully cal - | | 
-» WH cined (4); Which Experiments {e) are confirmed by Dr 
„rde, BY. p. 43. (O, elpecially by making Lime- 
1 water in a Bottle (g But, ſays the Ehay, 

er « It /eems. to have been the common Opinion, that 
4 the firſt and ſecond Waters got off Quick · lime are not 
e 
in 


een re tee 


— 5 — 
——— ̃ , e 


ce only the ſtrongeſt, but that the third, fourth, and 

c ſucceeding ones, are almoſt infipid, and deſtitute of 
any Virtue. But Dr Alen has lately informed us, 
r; 4 that Quick-lime not only continues to communi» | 
. < cate its Virtues to Water much longer than any ane- 
; c had imagined before, 3 ne u e 
0 | z 


Vid. infra, Nt d Vid. Dif 
CR, * Ce) Vi. Ly: 29.30. 15. 
(c) Vid, fuprs; No. 5. & 14: 3a Dit 7.49. £69. 

( Diſſ. p.60 P. 49. 
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ec Water. is as ſtrongl pregnated wich rbe Virtoy 
« of the Lime as the op TOM In this caſe, however, 
cc as in many others, the Truth is wholly on neither 
4% Side: For although Quick- lime does communicate 
66 17 Virtues to eth much TR b any one could 
hape expected before making tbe Trial; yet it is 
> et Pe. 12 bo 2 got off Quick-lime 

became. grad, nu We 3, and that the. firſt Water: 
1 contains m the Line, "and is ſtronger, ; more 
oe wh di able to, 2 than the 
« eth, izth, or ſucceeding ones. The Diſcovery 
« thereforg, of which the Doctor claims the Hozour, 
« and, indeed juſtly, comes out to be for by real, and 
e partly imaginary... And the Reaſon why the Author 
« of this $5. took no particular Notice. of this Dif 
ce covery in the former Edition, was the Averhon he 
c had to criticiſe upon his good, riend, or to enter 
cc into a Controverſy with him” (). 

33. Were J diſpoſed to critieiſe, this Pa — 
would afford both ſufficient Subject and Apology 
But I ſhall obſerve only, that as it would not be — 
proper to ſay that Borax continues long, or longer 
than Nitre, to communicate its Virtues to Water; 
ſs I neither claim the Diſcovery of Quick-lime's conti- 
nuing to communicate its to Water much long · 
er than any one expected, nor any where affirm, that 
the laſt Water is as ſtrongly impregnated with the: Vir- 
tues of the Lime as the firſt. For uns Part of Borax 
be infuſed in 30 Parts of Water, it will all. diſſolve in 
much leſs than one Day; but if in ſeten Parts only, 
(for: 5, 530, or 5 Days, no matter which), the Wa- 
ter will be as ſtrong as if three or fur Parts only had 
been taken; and yet the remaining Borax continue to 
impregnate the fame Quantity of Water a ſecond, third, 
and fourth time, as ſtrongly as the firſt; bot if ſever 
times its Weight of Water be added a fifth Tinie, it 
will be weaker than the firſt conſiderably. Juſt fo, if 


(a) Phil. Tranf, vol. 47. 266. Diſſ. * 
he W 43. i 2 
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as much Water be taken, as can diſſolve or take up al 
the diſſolvable Part of the Quick-Hme, 4 few Di 

will exhauſt it; but till fuch a Quantity of Water 

employed, the Lime will not be exhauſted, at leaſt in 
ſeven Years Time. That the laſt Water is ſometimes 
weaker than the firſt, is ſhewii, D. p 7. & 64. Aud 
by the Directions given, Dig. p. 20. it is evident, that 
it was always my Opinion, that the ſecond Water may 
be weaker than the firſt, yea and the firſt weaker than 


the ſecond; which has oftem happened C4). 


34. The Certainty of the Doctor's Affirmation will 
preſently appear. In the mean time, the Taſte afford: 
but a weak Argument for it (6) ;- eſpecially. ſince he 
ſays, “ If cold Water be poured upon SheHl-line,- very 
little Heat ou Ebullitiorr enſues: Yet the Eime-wa- 
« ter thus proctred! ſeems to have as great a Power of 
« diſſolving che Stons, as when made with"! boiling 
% Water; but is mote harſfi and diſagreeable, the o- 
« ther having à ſoftneſꝭ and ſweetneſb which” this 
« wants” (c. The ſoft and ſweet, therefore, may 
be as ſtrong as the harſh and difagreeable. And as 
Shells fully calcined cauſe as great Heat and Ebullition 
in cold Water as in hot; ſo 1 never could diſcover an 
Differetice in the Taſte of the Lime water;  wheth 
made with hot or cold Water. Would the Doctor 
make Ame: water his common Drink for a few Days, 
the only Way to get a right Notion of its Taſte, he 
would find it ſometimes more pungent and difagreeable, 
ſometimes more ſoft and ſweet ; and that whether it 
were of the firſt or of the twelfth Infuſion. Again, 
35. Since double Shell-lime Water loſes an eighth 
Part of its Strength, by ſtanding eight Days on the 
Lime (d); and Lime: water made in a Bottle of one 
Part Lime, and 600 Parts Water, after ſeven Days 
is but à tenth Part weaker than the Lime - water made 
of one Part Lime, and eight or nine Parts Water (en, 


(a) Vid. No. 38. infra. (4) rec Eſſ. p. 378 


(b) Vid. Diſſ. p. 32 & 62. (e Eff. p. 4 50, & 5. 
(c) EN. P. 34. | | 8 
| D the 
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the Difference is inconſiderable. If the tenth Part of 
the Lime was Sand, it accounts for it fully; and ſup- 
poling there was. nothing uncalcined in it, had 546 
Parts Water been taken inſtead of 600, this Bottle 
Lime-water muſt have been as ſtrong as the common. 
Such a Decreaſe of Strength, fuppoling it were real, 
muſt have been altogether imperceptible by my Experi- 
ments (a); and to declare any Part of the Diſcovery 
imaginary, becauſe I did not perceive what was imper- 
ceptible by the common Methods of Trial (6), diſco- 
vers no great Averſion to criticiſe on a Friend, or to 
enter into a Controverſy with him. In the firſt Edition 
of the Eſay, p. 43- the Doctor obſerves, that © ſome 
ec Stone-lime, which had been reduced to a Powder, 
ce by being expoſed to the open Air for four Months, 
ce {till retained ſome of its Virtue, after having had, 
« during the Courſe of '60 Days, 260 times its Weight 
cc of Water poured upon it; and ſome! Lime-water 
tc procured from calcined Oiſter-ſhells, upon which in 
«© 48 Days he had poured 270 times their Weight of 
e Water, was, by Experiment, found to be poſſeſſed 
cc of a confiderable Poser diſſolving the Stone. Here 
I think particular Notice is taken of. the Diſcovery, 
but none of the Diſcoverer ; whom he might have men- 
tioned, as I did him (e), (which was all the Honour I 
claimed); ho great ſoever his Averſion to Criticiſm 
and Cuntroverſy might be, which by no means can 
excuſe the concealing of any Truth which ought to be 
known. But, „ 

36. Neither is this gradual, and to me imperceptible 
Decreaſe of Strength, at all proved by the Doctor's de- 
ciſive Experiments, even though the Strength of Lime- 
water was always proportional to the Quantity of the 
Precipitation with Salt of Tartar; which moſt certain- 
Iy it is not, as will preſently appear. It is true, that, 
by the Doctor's Experiments, 12 Ounces and one D 
of Stone- lime Water of the firſt Infuſion, mixed wi 


(a) Vid. Diſſ p. 57, Dill, p. 2. 
(3) Vid, Dill. J. 57 * N 
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o Grains of Salt of Tartar, precipitated ſcarcely 10 

rains of white Powder. ' As much of the tenth Infu- 
fion, treated the ſame Way, gave 8; Grains, and of 
the ſeventeenth Infuſion, 74 Grains of white Pow- 
der Ca). But unlefs it appears alſo, that this Diffe- 
rence could be owing to nothing but the Number of 
Infuſions, theſe Experiments prove nothing. For al- 
though the tenth and ſeventeenth Infuſions ſeem to 
have remained a competent Time on the Lime, yet this 
is not enough. There are other Circumſtances as neceſ- 
fary to the compleat Saturation of the Water, which 
ſeem to have been negleted. For, bi 3 

37. J - infuſed two Ounces of flaked Stone-lime, 
which I had kept dry nine Months, in five Gills of 
Water. After two Days, I filtered through gray Pa» 
per (which is always to be underſtood when I mention 
Filtration) three Gills, or 12 Ounces and one Drop, 
Awvoirdupors Weight, of this Lime-water ; diſſolved in 
it 30 Grains of Salt of Tartar; and from the Solution, 
by Filtration, got 10 Grains of dry. white Powder. 
Three Gills of Lime-water, made of one Part of the 
fame Lime, when ſeven Months old, and twelve Parts 
Water, and after it had afforded above 100 times its 
Weight 'of Lime-water, treated the ſame Way, gave 
juſt 10 Grains of white Powder alſo. See likewiſe 
Ne 44. 45. 46. below. So here no gradual Decreaſe of 
white Powder. There muſt therefore have been ſome 


Defect or Miſtake in the Doctor's 4 or in 


mine ; and I wiſh ſome third Perſon would repeat 
them, with ſufficient Accuracy, to diſcover where it lies. 
In order to which, it ought to be carefully obſerved, 
' 38. 1, That, ſeeing right Lime-water, though file 
tered,' expoſed to the Air, in about a Day's Time is co- 
vered with a white brittle Cruſt ; unleſs the firſt, as 
well as ſucceeding Infuſions of Quick-lime, in open 
Veſſels, be fo cruſted before they are filtered, we can- 
not be ſure that they are fully impregnated, how long 
foever they have ſtood on the Lime, Hence the Di- 


a Vid. ENT. p. 48. & 49. 
. D 2 roctions 
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rections commonly given for the Preparation oſ Lime- 
water, being founded on a Miſtake as to the Manner of 
Quick-lime's communicating Virtues to Water, (as if 
it were done at once by a kind of Exploſion on the 
Lime's growing hot, and falling down), are commons, 


ly. very gdefeQive and imperfect, excepting thoſe of A. 


Boztins de Boat (a). Bur, ts * hone 
4 245 That, hace ſoch P arts only of the Water as 
came in Contact with the Quick-lime, can act upon it, 
the full Saturation of the Water depends no leſs on itz 
being ſuſficieptly agitated and mixed with the Lime, 
than on the Time allowed: For I found, that Lime- 
water, of one Part Shells, and but fix Parts; Water, 


did not yield half ſo much Cruſt, as it did the Day after 
it was well ſtirred. Yea, Stone Quick-lime, though it 
turn hot and fall in Water, may lie ſeyeral Days in it, 
and yet the upper Part of it be taſteleſs. Hence the 
ime the Water has remained on the Lime, is no Evi- 
ace, by itſelf, of its having diſſolved as much of it 
as it gan take up. 179308010161 I a» 
310, That, becauſe Lime · water becomes weaker in 
proportion to the Cruſts thrown up, when the Water 
ſtands lang op the Lime, eſpecially if it bears but 8 
{mall Proportion to the Water, the upper Part of the 
Lime-water, to which the Air has Accels, . muſt be 
weaker than the lower Part, unleſs it be well mixed 
with the Lime, and ſuffered to ſubſide only for a ſhort 
Time before it is filtered, or filtered while turbid ; and 
conſequently, although all the Water ſhould be poured 
off, it will not be fo ſtrong, as it would have been bad 
it been properly moved. Hence the 10th, yea 2 
Lime- water, may really be ſtronger than the firſt, 33 
well as the fiſt ſtronger than any of the ſucceeding 
ones. And ye ſee how the Doctor's Experiments may 
be accounted for; and that they do not make it 
certain, that the Waters got off Quick-lime neceſſarily 
mutt grow gradually weaker. Aud that this is the true 


Ca, Vid. Diff. p. 29. 
| Account, 


after more than four Days Maceration, but unmoved, 
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Account, the Experiments themſelves ſeem to confirm, 


For, 

39. If the Lime - waters neceſſarily became gradually 
weaker, their Decreaſe of Strength would be either in 
proportion to the Number of Infuſions; that is, the 
ſeventh Water would be as much weaker than the 
fourth, as the fourth is weaker than the firſt ; or, ra- 
ther, it would be greater after many than after few 
Infuſions; that is, the eighth Water would not be ſo 
much weaker than the firſt, as the fifteenth is weaker 
than the eighth. But neither of theſe Ways do the Wa- 
ters got off Quick - lime become gradually weaker, by 
the Doctor's Experiments; the ſixth Shell-lime Water 
being as much weaker than the firſt, as the ſeventeenth 
is weaker than the fixth ; the firſt Shell-lime Water 
affording 13, the fixth 10, and the ſeventeenth. y 
Grains of white Powder (a). Again, | 

40. It deſerves alſo to be obſerved, that the ſame 
Salt of Tartar and Lime-water, mixed in the ſame 
Proportion, may yield ſometimes more, ſometimes 
leſs white Powder. Thus 30 Grains of Salt of Tartar, 
diſſolved in three Gills of Lime-water, and filtered im- 
mediately after the Solution of the Salt, gave 10 Grains 
of white Powder: whereas the ſame Quantities of the 
fame Lime-water and Salt mixed, but not filtered till 
next Morning, gave ſcarcely eight Grains of this 
Powder. And, to ſay nothing of the Degree of Ex- 
ficcation, I might add, that the very Quantity or 
Largeneſs of the filtering Papers, when weighed together 
with the Powders, and their Texture, when the Pow - 
ders are weighed ſeparately, may make the Quantity of 
the Precipitation appear to be greater or leſs than it 
really is; the one retaining more of the Salt, the o- 
ther more of the Powder. So precarious are the Ar- 

uments drawn from theſe Experiments, for the dif- 
ent Strengths of Lime-waters. I weighed always 
firſt the dried Papers with the Powders in them, and 
then the Powders by themſelves ; but I give the Weight 


b) Vid. EMC Þ+ 47+ 48. 49. 
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of the Powders, as I found it, when ſeparated from the 
Papers carefully. 

«© The above Lime-waters,” ſays the Doctor, © were 
4 all made in glazed earthen Veſſels, the Mouths of 

„ which were not covered; this being the common 
« Way of making rnb and that which both 
Dr A/fon (a) and I generally obſerved. But «that 7 
10 might know what Difference would be produced in the 
Strength of the Water, by infuſing the Lime in a 
& cloſe Veſſel.— I put into a Glaſs Bottle three, Oun- 
cc ces of Stone-lime, with 27 Ounces of Water. After 
& an Infuſion of ſeven Days, (ſhaking it, however, 
, once every Day), 12 Ounces and one Dram of this 
& Water, mixed with 30 Grains of Salt of Tartar, 
4 afforded 11} Grains of white Powder. The ſame 
« Quantity of the 18th Infuſion, in a cloſe ſtopped 
« Bottle, of the Stone- lime, afforded 9g, Grains of 

« white Powder. I infuſed 20 Grains of Stone; lime 
& in 25 Ounces, or 600 times its Weight of Water, 

* in a corked Bottle, for ſeven Days. After which, 12 
& Ounces and one Dram of the Water, filtered, and 
c mixed with 30 Grains of Salt of Tartar, gave year 
& nine Grains of white Powder” (6b). . 

41. It is no where ſaid in the Diſſertation, that I ge- 
nerally make Lime - water in uncovered earthen Veſ- 
ſels. I generally indeed make it in glazed earthen 
Veſſels; but I have often made it alſo, both in open 
and cloſe Timber Veſſels, as well as in a cloſe — 
Bottle; but always ſo covered, as to keep out In 
and Duſt, excepting the Bell Glaſs (e, " Which being 
2 for watering the Earth, needed not a Cover- 

Here the Doctor ſpeaks of making Lime-water 
in a Bottle, as if it had never been thought of before; 
though he cannot but remember, that I recommended 
that Experiment to him as a deciſive one long before 
he made it (4). But 

Since, by the Doctor's Experiment, leſs than the 


WY 


(a) Dill. p. 4. 5.6. & 7, (c) Diſſ. p. 4. & 5. 
(0) Vid. Eff. p. 49. 50. d) Vid. Bilk 2. 60. 
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half of 25 Ounces of the Lime-water- made of 20 
Grains of Stone-lime, gave near nine Grains of white 
Powder, the whole 25 Ounces would have given 18 
Grains; while more than 12 Grains of the Lime muſt 
have remained in the. Filtre. All the white Powder, 
therefore, could not come from the Lime in the Wa- 
ter. If it be faid, that it came from the Cruſts; I al- 
low. it. But then it muſt follow, (as is obſerved, Dif. 
p. 8. 9.), that the Quantity of the Cruſts conſiderably 
exceeds the Quantity of Lime contained in the Water ; 
and conſequently the white Powder is improperly {aid to 
be “ no other than the calcarious Matter which was 
« before contained in the Water” (a). Belides, 
42. Since 12 Ounces of the Bottle Lime-water, 
made of one Part Lime, and 600 Parts Water, is but 
a tenth Part weaker, or yields but a tenth Part, or 
one Grain, leſs of white Powder, than the ſame Quan- 
tity of Lime- water made of one Part Lime, and (nine 
we ſhall call it) 10 Parts Water; if for one Part Lime 
300 Parts Water had been taken, the Difference 
would have been one half leſs, or half a Grain of white 
Powder. So if 100 Parts Water only had been uſed, 
12 Ounces. and one Dram of this Lime-water, mixed 
with 30 Grains of Salt of Tartar, ought to have af- 
forded 10 Grains of white Powder, wanting the fixth 
Part of a Grain ; that is, the Difference imperceptible 
betwixt the firſt and tenth Infuſion, though it is made 
14 Grains, EV. p. 48. (2.). Again, 
Suppoſe the 124 Ounces of Bottle Lime-water, of 
one Part Lime, and 10 Parts Water, affords 12 Grains 
white Powder, but of one Part Lime, and 600 Parts 
Water, nine Grains; the Difference is three Grains. 
If therefore 300 Parts Water had been taken in place 
of 600, the Difference would be 17 Grains; and if 
100, half a Grain, But the 100 Parts Water being 
equal to the tenth Infuſion, of it therefore 12 Ounces 
and a Dram, with 30 Grains of Salt of Tartar, ſhould 
precipitate 114 Grains of white Powder; though, by 


(a) EF. p. 88. | 
265 
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7 p. 50. (3.), the eighteenth Infuſion yields onl 
A 2. theſe en 4 Tr "7 
43. But that Lime-water ſhould be any ſtronger 
when made in a Bottle, than when made in an open 
Veſſel; without any other Cauſe of the Difference, 
cannot eaſily be admitted. For ſince the Air acfionem 

corporis unius in aliud determinat applicatque (a), it can 
never diminiſh the Power of any Menſiruum, but muſt 
increaſe it. That Water therefore diſſolves more Lime 
in a cloſe corked Bottle than in an open Veſſel, is one 
of thoſe ſtubborn Propoſitions which will not be pro- 
ved, though never ſo much Pains be taken to do it, 
If indeed the Water in the Bottle be well moved, while 
that in the open Veſſel is not, there may be a great 
Difference of Strength (5); and “ the Addition of 
e freſh Lime to the one will not make near fo great a 
Difference of Strength in it, as it will do when added 
% to the other (c); becauſe the adding freſh Lime 
the Water in Motion, and fo promotes its Impreg- 
nation; but otherwiſe uſeleſs, if there be Lime enough 
in it already : Whereas the Lime-water made in a Bot- 
tle, being fully ſaturated, and loſing none of its Lime 
by-Cruſts, admits of no Addition. It remains then on- 
Iy to be inquired, whether the Lĩime- water made of 
one Part Lime, and nine Parts Water, mixed with 
Salt of Tartar, affords more white Powder than the 
Eime-water made of one Part Lime, and 5 or 600 
Parts of Water, how accurately ſoever it be prepared? 
Which Experiments alone can determine. Wherefore, 
44. I infuſed two Drams of ſlaked Stone - lime, more 
than eight Months old, in 17 Gills, or above 253 
times its Weight of Water, in a wide-mouthed Stone 
Cath, and covered it, but not ſo as to keep out the | 
Air. After 14 Days, I filtered three Gills of this | 
Lime - water, diſſolved in it 30 Grains of Salt of Tat- 
- tar, and by Filtration, &c. got from it 10 Grains of 
dry white Powder. Now, conſidering the Age of tlie | 


— chem. 3 Y Vid. Eſſ. . 
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Lime (ah, and the Water wherewlth it wus (kikei, 


to ſay nothing of what it might have fince imbibed 
from the Air, nor of the Cruſts thrown up in 14 Days, 
the two Drams cannot be reckoned much ſtronger, 
than one Dram of recent Quick · lime: Vet they af. 
forded as, much white Powder, as the Doctor's Limes 
water of the firft Infuſion, of one Part Bine and u 
Parts Water (6). Again, 

45. 1 el wich 2: be Mie Se; a ofthe 
ſame old flaked Stone - lime; put four Drams of it into 
. — and as much into a Glaſs Bottle, add 

to each 13 Gills of Water, and ſhaking both ſeve- 

times that Day. Next Day I filtered, and mixed 
30 Grains of Salt of Tartar with three Gills of each, 
which gave 10 Grains of white Poder; the Can Lime- 
water affording rather more than the Bottle. After 
10 Days, I repeated the Experiment on both theſe 
Lime-waters, and had exactly the ſame Quantity of 
white Powder from each. 
I found alſo, that one Dram of the ſlaked Stone 
Lime, when above nine Months old, made 13 Gills, 
or 337 times its Weight of Water, 1 ſtrong in ſeven 
Days Infuſion, in a corked Bottle, that three Gilli of 
it, mixed with 30 Grains of Salt of Tartar, precipita+» 
ted nine Grains of white: Powder; that 20 Grains of 
this Salt of Tartar, diſſolved in three Gills of this ſame 
Lime-water, gave only 74 Grains of the white Pow» 
der; and that there remained of the Lime 35 Grains. 
So: there were 25 Grains diſſolved; which is a fifth 
Part more than I had formerly obſerved, probably be- 


cauſe the Lime was ſifted. Hence Lime-water of one 


Part Lime, and 5 or 600 Parts Water, may yield as 
much white Powder, as when made of one Part Lime, 


and 10 Parts Water. And, in confirmation of No 43. 


46. I divided 560 Grains of recent Oiſter- hell 
Quick-lime into two equal Parts; put one half into 
the Can, and the other into the Bottle; and poured in- 
to each two Gills of cold Water; which made the 
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Shells, with Noiſe and Heat, ſplit in Pieces, and fall 
for the moſt part into Lime. After * — ſhakin 
them, during. 44 Hours Maceration, tered a Gi 
and an half of each of theſe Lime-waters, (which were 
moſt diſagreeably empyreumatic) ; diſſolved in it 15 
Grains of Salt of Tartar, and by Filtration, &c. got 
eight Grains of white Powder, from the Can Mixture 
fully as much as from the other, without any Diffe- 
rence. From theſe Experiments, as well as from the 
Reaſoning N' 43. I think may be inferred, that Lime- 
water prepared in an open Veſſel, precipitates as much 
white Powder, with Salt of Tartar, as when prepared in 
a corked Bottle, if the Preparation be not otherwiſe, 
defective. ! Les 1 | 
47. It is true, that, according to this laſt Experi- 
ment, three Gills of Shell-lime Water, with zo Grains 
of Salt of Tartar, precipitated 16 Grains of white 
Powder; which is conſiderably more than any Stone- 
lime Water afforded. It is true alſo, that when the 
Bottle was emptied into the Can, and 11 Gills of Wa- 
ter added ; after it ſtood ſeveral Weeks, three Gills of 
this ſtill empyreumatic Water, with 30 Grains of Salt 
of Tartar, gave 12 Grains of white Powder. But ſince 
Shell-lime Water yields no more Cruſts than Stone- 
lime Water, though both are equally effete when all 
the Cruſts are ſeparated ;' this white Powder muſt be 
owing, in Part, to the heterogeneous Subſtances, and 
prove that, at leaſt, ſome Shell-lime Waters abound 
more with them than Stone-lime Water : Which the 
Doctor's Experiments alſo ſeem to confirm. 

For he found, that eight Ounces and two Drams of 
double Shell-lime Water, which had ſtood 24 Hours on 
the Lime, mixed with 20 Grains of Salt of Tartar, 
gave eight Grains of white Powder; but when the 

ater remained eight Days on the Lime, the ſame 
Mixture afforded only about ſeven Grains (a). And 
te it is obſervable,” ſays he, “ that double Shell-lime 
«© Water, notwithſtanding it remains on the Shells, 


(.. Thyſ. Eff. p. 378. 
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& loſes in a few Days Part of its Pungency and Strength; 
« while the weaker Lime-waters ſeem to be conſtantly 
« ſupplied with freſh Virtue from the Shells, ſufficient 
« to make TI they loſe by the Contact of the 
c Air” (a): Which can be aſcribed to nothing, but 
to the Lime's throwing down ſome of the heterogene- 
ous Subſtances the Water had taken up; eſpecially 
ſince the Doctor's Lime- water expoſed to the Air 

very ſoon to let fall ſome Sediment, of the ſame Nature 
with the Scum it throws up (50, which Stone - lime 
Water never does. And becauſe thefe Lime- waters 
which gave fo much white Powder, were both ſtrongly 
empyreumatic, perhaps Part of the Powder was owing 
to the ſame Cauſe with the Empyreuma. 

- 48. Although, therefore, the Doctor affirms, that 
«& the Quantity of calcarious Powder, precipitated upon 
% mixing Lime-water and Salt of Tartar, muft be in 
cc proportion to the Strength of the Lime-water, whe- 
te ther this Powder be ſuppoſed to ariſe from the Salt, 
& or from the Water, or from both, it muff follow 
« from the above Experiments, in, That Quick-lime 
c communicates more of its Virtues to Water at firſt, 
ie than afterwards,” c. (c); yet, ſince the ſame 
Lime-water does not always afford the fame Quantity 
of calcarious Powder (d), ſince the Powder in Part 


may be owing to heterogeneous Subſtances (e), and 


fince the Strength of Lime-water depends chiefly on the 
Manner of preparing it (/), Quick-lime may commu- 
nicate as much of its Virtues afterwards, yea more than 
at firſt ; and conſequently his Inferences do not follow. 
I ſhall mention only the fourth, vix. 

« It is fo far from being true, as Dr A/fon ima- 
« pines (g, that Lime, as long as it retains any Virtue, 
« will impregnate Water with as much of its finer 
« Part as it can receive, that Quick-lime does not 
cc“ give, even to the firſt Water, when made in an open 


(4) Eſſ. p. 42. ce) Vid. No. 25. & 47. 
09 ENT. p. 76. Y Vid. No. 38. 
(Cc) Eff. p. 51. ($) Dill. p. 57. 


(4) Vid, No, 38. 
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« Veſſel, ſo much of this as the Water can take; ſince 


cc the Water can be rendered ſenſibly ſtronger, by ma- 
cc king it in a clole ſtopped Bottle“ (]. 
49. L neyer imagined, that Lime, as long as it ro- 
tains any irtue, Oc. For the Words of the Drifferta- 
tian, p. 57, are: To me it appears more probable, 
ce that Water can bear or diſſolse only a certain Quan» 
& tity of Qpick- lime; and if there be as much Quick - 


« lime in it as will afford this Quantity, and ſufficient 


& Time allowed, it will impregnate itſelf fo fully as to 
cc be able to bear no more.” And, if duly mixed, 
this I imagine ſtill to be not only probable, but a cer- 
tain Truth; whether the Lime-water he made in & 
Bottle, or in an open Veſſel, being the Property of e- 
very Menſiruum, as well as evinced by a Variety of Ex- 
iments carefully executed (6). And I iinagine al» 
that, | 100 | ; 
| nee c Lime-water becomes effete, as ſoon as it lo- 
c“ ſes its earthy Matter” (c), and conſequently is 
weakened in proportion to the Cruſts thrown up, its 
Strength mult be proportional to the Quantity of Cruſt 
it can yield, whether there be in it heterogeneous Sub - 
ſtances to increaſe the Quantity of white Powder or 
pot. And ſince the firſt Lime-water yields not more 
Cruſts than the ſucceeding ones; Bottle Lime-water no 
more than Can Lime-water ; while the Quantity of the 
Cruſts exceeds the Quantity of the diſſolved Lime (d) 
it muſt follow, (from Dr. p. 8. & 60. and N. 44, 
Sc.), that Quick-lime communicates no more of its 
Virtues to Water at firſt than afterwards; and that 
Lime-water may be made as ſtrong in an open Veſſel 
as in a cloſe {topped Bottle, though not quite in ſo large 
a Quantity For, | 
By making Lime-water in a Bottle, the Formation 
of Cruſts, and the conſequent weakening of the Water, 
is prevented. So it mult be the ſureſt, as well as ea- 
ſieſt Way, to determine accurately how many Parts 


a) Eſſ. p 53. cc Eſſ. p. 76. 171. 
5 Vid. No. 40. 45. 46. (4d) No. 8 : 
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of Water one Part of Quick lime can impregnate; and 
preferable to repeated Affuſions of Water, in an open 
Veſſel, with ſuch Intervals of Time as are neceſſary to 
its Saturation (a); whereby much of the Lime muft 
be thrown up in Cruſts, and the Quantity or Strength 
of the Lime - water diminiſhed. , 1. le e e 


oer | f 

50. The next Inquiry is, Whether the Powder pre- 
cipitated by mixing Salt of Tartar and Lime-water, is 
no other than the calcarious Earth which was beſore 
contained in the Water? By my Experiments, it ap · 
peared to be chiefly trom the Salt; but at the ſame 
time I obſerved, that the precipitating Quality of 
© Lime and Lime-water, and their Action on alcaline 
ce Salts, deſerved to be further proſecuted than I had 
« Time for then” (5).  'This I have fince attempted; 
and I hope acceptably to my Friend Dr het, who 
thus explains himſelf on this Head. | 
&« I had ſaid (e, that the Precipitation which hap- 

ce pens upon mixing Salt of Tartar with Lime-water, 
cc is almoſt wholly from the Water, and not from the 
„% Salt. This has occaſioned ſome Remarks by Dr Ai. 
« fon (d); who having, in the firſt Edition of his Diſ- 
i ſertation on Quick-lime, affirmed, that this Precipi- 
tation was chiefly from the alcaline Salt, thought 
© himſelf obliged, it would ſeem, to overthrow a Poſt» 
« tion ſo inconſiſtent with his own. But that it may 
« appear, what Ground the Doctor had for attacking 
« me on this Quarter, I ſhall ſhortly produce my Rea- 
5 ſons for thinking, that the Powder precipitated. by 
« mixing Salt of Tartar with Lime-water, is no other 
& than the calcarious Earth which was before contain- 
cc ed in the Water. in, The calcarious Matter pre- 
i cipitated by mixing Salt of Tartar and Lime-water, 


(a) Eſſ. p. 48. & . c) Ph . . » 
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« is in proportion to the Quantity and Strength of the 


« Lime- water, but not of the Salt, Oc. (a). 

51. Having obſerved, that Lime - water precipitated 
ſomething from, and clarified almoſt every Vegetable 
Infuſion, Wine, Animal Fluid, as Bile, Urine (6), 
&c.; as alſo, that two or three Drops of Lime-water 
falling into a.Solution of Potaſh, turn white at firſt, 
but ſoon diſappear; while two or three Drops of that 
Solution falling on Lime-water, not only grow white 
at firſt, but continue ſo, falling to the Bottom in Form 
of a white Powder (c); which Precipitation being evi- 
dently heavier than the Lime in the Water, I thought 
it © more than probable, that the Precipitation was 
« chiefly from the fixed alcaline Salt; eſpecially ſee- 
ing a Spoonful of a weak Solution of Potaſh, mixed 
with three Spoonfuls of Lime-water, pretipitated three 
Grains of white Powder; which is more than double 
the Quantity of the Lime contained in that Water (4), 

52. But, on the other hand, the Doctor having 
found, that 12 Grains of Salt of Tartar, mixed wi 
four Ounces of ſtrong Lime-water, yielded as much 
calcarious Matter, as when 18 Grains of the Salt are 
mixed with it (es), thence concluded, that the Pow- 
der precipitated proceeds wholly, or almoſt wholly, 
from the Water; adding, © Theſe Experiments ſhew, 
« beyond Doubt, that double 'Lime-water may con- 
ce tain thrice as much Lime, as Lime-water made by 


All which is ſufficiently anſwered, Dis. 

p. 64. & 72.; and the contrary, as I thought, made e- 
vident to the Sight, as by dropping a Solution of Pot- 
aſh into  Lime-water, by mixing together equal 
Quantities of theſe two Liquors. For, | 
53. When equal Quantities of a Solution of Potaſh, 


not very weak, and Lime-water, are mixed in a Glaſs, 


"= E on Quick- lime 512 times its Weight of Wa- 
44 ter 77 4 


their Colour and Tranſparency are little altered, no 


(a) ENT. _ Note. (4) Vid. Diff. p. 19. 20. 

(6b) Vid. Eſſ. p. 30. (e) Vid. Note on Phyſ. Eſſ. p. 379. 

(c) Vid. Diſſ. p. 10. & 20. (f) Phyſ. Efl. p. 379. 
Precipitation 
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Precipitation follows, no Cruſts are thrown up. The 
alcaline Salt, therefore, here ſeparates none of't the cal- 
carious Matter of the Lime-water, but is quietly u- 
nited to it in its diſſolved State. But to demonſtrate 
more fully the Weakneſs of the Doctor's firſt Reaſon, 
and that it may appear what Ground I had for attack- 
ing my Friend on this Quarter, I ſhall relate a few ea · 
ſy Experiments. 

54. Having mixed 30 Grains of Salt of Tartar with 
three Gills of ſeveral Sorts of Lime-water many times, 
and reſerved the filtered Liquors in different Bottles, 
which I call tartariſed Lime-waters ; | 

1-0, I mixed two Gills of tartariſed Shell-lime Wa- 
ter with as much plain Shell-lime Water; next Day 
fillered the Mixture, and got no more than three 
Grains of white Powder; though, according to the 
Doctor, there muſt have been 20, or near 20 Grains 
of the Salt, and five or {ix Grains of the Lime in the 
Mixture. Again, to two Gills of this laſt filtered Li- 
quor, I added two Gills of plain Shell-lime Water. 
Here was, according to him, near 10 Grains of Salt 
of Tartar, and about nine Grains of Lime: Yet no 
Precipitation followed, the Mixture continuing as clear 
as Fountain- water. Here the Precipitation is neither 
in proportion to the Quantity nor to the Strength of 
the Lime-water. This led me to think, that if onl 
five Grains of Salt of Tartar were diſſolved in two Gi 
of Lime-water, the precipitating Power of either would 
be quite ſpent. Accordingly, | 

2do, I mixed five Grains of this Salt with two Gille 
of Shell-lime Water; next Day filtered, and got 22 
Grains of white Powder: And having mixed one Gill 
of this filtered Liquor with as much Shell-lime Water, 
no Precipitation happened, the Mixture continuing as 
clear as filtered Lime-water. Nor did the Addition of 
another Gill of Lime-water make any Alteration ; but 
one Grain of Salt of Tartar put into it, turned it in- 
ſtantly white and turbid. And is it not hence proba- 
ble, that the Lime-water precipitates ſomewhat _ 

the 
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the Salt, ſines inereaſing the Salt increaſes the Precipi · 


55. 31%, I diſſolved in half a Gill of Shell-lime 
Water 258 Grains - bn —— Salt 70 2 je 
the Shops, and rom it by Filtration 56 Grains 

white Powder.” To this Solution 1 added another 
Half. gill of the Lime-water, which afforded 114 Grains 
of white Powder, though half a Gill of Lime-water 


contains not two Grains of Lime. The ſame Quantity 


of true Salt of Tartar, which Dr Black prepared, and 
gave me, (wherewith all the above Experiments were 
made, except the preceding one), treated the fame 
Way,- yielded on the firſt Filtration 23 Grains, and on 


the ſeeond 12 Grains of white Powder. Here alſo the 


Precipitation muſt be chiefly from the Salt, and not 
from the Lime-water (a). Again, 1% 10 ani 
356. 4%, Having diſſolved 30 Grains of Salt of Tar- 
tar in three Gills of Shell-lime Water, and by Filtra- 
tion got 12 Grains of white Powder, I then diſſolved 
the ſame Quantity of the Salt in two Gills of the ſame 
Lime-water, which afforded by Filtration only eight 
Grains of the white — is the only one 7 
a t many Experiments that I made with Salt 

Taftar which favours the Doctor's Aſſertion. But 
when I mised 30 Grains of the Salt with four Gills of 
the ſame Lime-water, I got no more than 12 Grains 
of white Powder; the fame Quantity which three 
Gills afforded; which again directly oppoſes it. The 
Proportion therefore whick gives the greateſt Precipita- 
tion, fo far as I have obſerved, is 30 Grains of Salt of 
Tartar to three Gills of Lime-water, or 10 Grains 
to the Gill. From theſe Experiments, I think, may be 
inferred alſo. | 1 
57. r, That when the Quantity of the fixed Salt, 
and of the- Lime in the Water, are nearly equal, increa- 
fing the- ity of the Lime-water does not increaſe 
the Quantity of the white Powder. 24, That increa- 
fing the Quantity of the Salt, more often increaſes the 


4) Vid, No. 40. 
Precipitation, 
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Precipitation, than inereaſing the Quantity of the Wa- 
ter. 3, That when the Lime in the Water, bears 
but a ſmall Proportion to the Alcali, it is abſorbed by 
it, or ſo united to it, as to continue in a diſſolved State, 
with little or no Precipitation on either Side. But 
when it bears a much greater Proportion to the Alcali, 
the Precipitation is more conſiderable on both Sides, 
and various according to the Proportion in which they 
are mixed, but generally, it not always, greater of the 
Alcali than of the Lime. And — 4, That it 
cannot be affirmed in general, that the Precipitation, 
or calcarious Matter, as the Doctor calls it, is no other 
than the calcarious Earth of the Lime-water ; or is in 
proportion to the Quantity and Strength of the Lime- 
water, but not of the Salt. And, | 

58. Since theſe Experiments, as well as thoſe No 17. 
18. 19. & 22. above, demonſtrate, that the Precipi- 
tation by Salt of Tartar is, often at leaſt, chiefly from 
the Salt, I need take no Notice of the other Reaſons 
advanced againſt a certain Fact; nor am I concerned to 
account for them. I cannot however but obſerve, I, 
That the ſecond Reaſon is eaſily anſwered by what has 
been ſaid on the firſt, and in Dif. p. 64. Beſides, on 
mixing Sope-ley and Lime-water, the Phenomena, are 
the fame with thoſe No 53. 24, The third Reaſon is 
accounted for by the Effect of alcaline Salts on Quick- 
lime (a): For if the Precipitation were always from 
the Lime-water, there ought to have been a Pre- 
cipitation here, there being Lime enough to impreg- 
nate the Water. But the Solution of the Salt extracting 
no more from the Shell than it kept in a diſſolved State, 
and fixing the reſt, there could be no Precipitation. 
The fourth Reaſon falls with the firſt. But the fifth 
demands a more particular Anſwer. 

* When two or three Drops of Lime - water,“ ſays 
the Doctor, “ fall into a Solution of Potaſh, they be- 
* come immediately white ; but this Appearance ſoon 
ce after vaniſhes, becauſe ſo ſmall a Quantity of Lime- 


(a) Vid. Eff. p. 93. Macquer. clem. p. 68. and below, No. 69. 
« water 
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cc water affords too little earthy Matter to be viſible, 
ce when diſperſed through the whole Solution of the 

cc Salt. It an Ounce of Lime-water mixed with Salt 
cc of Tartar, gives only a Grain of calcarious Matter, 
« one Drop will not give +35 Part of a Grain, which 
&« ig too ſmall to be viſible, when it falls to the 


% Bottom of the Glaſs in the Form of a Powder, 


C But, on the other hand, a few Drops of a Solution 
&« of Potaſh let fall into a Glaſs of Lime-water, ren- 


% der the whole turbid and milky, and precipitate a 


« white Powder; becauſe a very little of the Solution 
« is ſufficient to ſeparate a conſiderable Quantity of 
& calcarious Matter from the Water. Theſe Experi- 
cc ments, therefore, are ſo far from ſhewing, that the 
cc Precipitation in queſtion is chiefly from the alcaline 
« Salt (a), that, when viewed in a juſt Light, they 
ce clearly demonſtrate the contrary ; and thus, over- 
cc throw the Opinion they were adduced to con- 
cc firm” ( b). | © 

59. If the Whiteneſs of the Drops of Lime-water 
on the Solution of Potaſh-diſappeared ually in di- 
ſperſing through the Solution, as they fall down, there 
might be ſome Reaſon for the Doctor's Remark. But 
nothing falls down. The Whiteneſs vaniſhes on the 
Surface of the Solution, and is as viſibly diſſolyed, or 
abſorbed into it, as poſſibly any ſuch Thing can be; 
and the Appearance is the ſame, though 500 Drops of 
Lime-water are uſed the ſame Way. Beſides, if the 
Solution be tolerably ſtrong, no Whiteneſs at all ap- 
pears, even on the Surface, though hundreds of Drops 
of Lime-water are put upon it. And by the Experi- 
ments No 54. Cc. it appears, that a very little of the 
Solution is not ſufficient to ſeparate a conſiderable 
Quantity of calcarious Matter from Lime-water. Theſe 
Experiments, therefore, are ſo far from overthrowing 
the Opinion they were adduced to confirm, that, when 
viewed ip a juſt Light, they clearly demonſtrate, that 


(a) Diff. p. 20. (b) Eff. p. 90. Note 5. 
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the Precipitation in queſtion is very different from the 


calcarious Earth of Lime- water. 

60. As in many, if not in all Precipitations, Part 
of the Precipitans adheres to the Præcipitatum, and, in 
order to a compleat Precipitation, the Precipitant muſt 
bear a certain 'Proportion to the Solution, that is, to 
the Menſtruum, as well as to the Subſtance diſſolved in 
it; ſo the Conditions, no leſs than the Cauſes of Pre- 
cipitation, are often very obſcure. For though by in- 
creaſing the Precipitans, the Præcipitatum is commonly 
in d; yet it has ſometimes a very different Effect. 

For Inſtance, 
To make Oil of Vitriol diſſolve Iron ſucceſsfully, it 
muſt be diluted with a quadruple Quantity of Wa- 
ter (a); and to precipitate ſuch a Solution, only a 
ſmall Quantity of an Alcali muſt be added: for if a 
large Quantity be thrown into it at once, no Precipi- 
tation follows, the Liquor continuing clear and tranſ- 
parent ; or if at firſt it appears muddy, in a Moment 
it recovers its Pellucidity, and the Precipitant becomes a 
Solvent (6). Although it were granted, therefore, 
that 30 Grains of Salt of Tartar precipitated all the 
Lime in 12 Ounces of Lime-water, which moſt certain- 
2 does not; yet it by no means could be thence in- 
erred, that a much greater Proportion of the Salt will 
prove a Precipitant alſo, or ſupport the Doctor's Con- 
ſtitution of Sope-ley. Which brings me to inquire, 
whether Quick- lime communicates to Water any — 
but the calcarious Matter which it throws up in Cruſts ? 


S E C T. V. 


“ Since the Difference,” ſays Dr Whytt, “ between 
ce the ſpecific Gravities of Lime-water and common 
« Water, is conſiderably more than the Weight of the 
« Cruſts which the former throws up, or of the cal- 
« carious Powder which it precipitates, by being mix- 
« ed with Salt of Tartar; it is probable, that Quick- 


Ca.) Phyſ. ENT, p. 293. (6) Vid, Macg, Elem, p. 116. 
F 2 | « lime 
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cc lime communicates to Water ſomething. beſides this 
cc earthy Matter. But of this we are fully convinced, 
cc by obſerving, that after 12 Ounces of double Lime- 
6% water had, by being mixed with 30 Grains of Salt 
cc of Tartar, precipitated near 16 Grains of earthy 
© Powder, it taſted almoſt as ſtrong of the Lime as be- 
« fore its Mixture with the alcaline Salt: Yet, by 
« adding more Salt of Tartar to it, I found that it 
& did not contain above one Grain more of the earthy 
4 Part of Lime. Now, ſince the calcarious Matter of 
“ Lime-water is perfectly inſipid, and void of any o- 
ce ther Virtue than what all abſorbent Earths poſleſs, 
« it follows, that not only the peculiar Taſte of 
6 Lime-water, but alſo its moſt conſpicuous Virtues, | 
« particularly that of diſſolving the Stone, are owing 
ce to ſome ſubtile active Principle, which is ſtrongly at- 
*& tracted by alcaline Salts, ' and thus ſeparated from 
ce the calcarious Matter with which it was before 
«& cloſely united“ (a). 
61. Although the Doctor pretends not to determine, 
whether the active Properties of Quick-lime are owing 
to the Element of Fire cloſely united with, and, as it 
were, concentrated in its earthy Matter; or whether 
they are not rather to be aſcribed to ſome new Ch 
made on this Matter by the Action of the Fire (6) : 
yet it is plain, that he determines in favour of the Ele- 
ment of Fire; and muſt do fo, or give up his ſubtile 
active Principle. But what appears to me to be more 
ſtrange, is, that he ſhould be convinced of the Exiſtence 
of this Principle by ſuch Arguments. For, 

Since the Difference between the ſpecific Gravities of 
Lime-water and common Water, is confiderably more 
than the Weight of the Cruſts which Lime-water throws 
up, or of the calcarious Powder which it precipitates, 
by being mixed with Salt of Tartar ; nay more, I add, 
than the calcarious Subſtance remaining after Evapora- 
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(a) Eſſ. p. 95. 96. Sce Dill. p. 51. 62. 66. 71. 72. 
(+) Eſſ. p. 94. 
tion 
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tion (a), and yet much more than there is Lime diſ- 
ſolved in the Water (6): is it not to a Demonſtration 
certain, that the ſpecific Gravity of Lime-water is 
wrong ſtated (c And that all the Lime is not preci- 
pitated by mixing Salt of Tartar with Lime-water, 
any one may be convinced by No 22. 57, &c.; yea 
and by obſerving, -*© that Lime-waters retain the Taſte 


6% of the Lime after being mixed with the Salt of Tar- 


« tar, and this equally after Precipitation as before 
cc it” (4), though quite inſipid after all the Cruſts are 
thrown up. Again, | 

62. The Particles of Fire, received into Lime-ſtone 
and Shells, while they are calcining, and remaining 
there, as it were, fixed and unactive, till they are ſet 
looſe, by the Diſſolution of the Parts of the Lime, by 
the Affuſion of Water (e, cannot, in their fixed and 
unaRtive State, be an active Principle; and ſo ſoon as 
they are ſet looſe, muſt diſſipate, unleſs retained by an 
inflammable Subſtance, which alcaline Salts are not, 
far leſs Water. What becomes of the active Principle, 
when the calcarious Matter is turned into Cruſts? 

ce It either ſoon flies off, or is deſtroyed” . © It 
« is loſt, or changed in its Nature by Expolition to 
e the Air” (s ). how 'can it fly off, or be loſt ? 
It is not, volatile, fince a calcining Fire can neither 
drive it away nor deſtroy it (%. A Bottle can retain 
all the Virtues of Lime-water a long, Time (i); and 
yet the active Principle is weakened by Diſtillation in 
cloſe Veſlels (4). And if it flies off at any Time, it 
muſt be when the Quick-lime is ſlaked and grows hot; 
the fixed unactive Particles of Fire being then ſet looſe, 
by the Diſſolution of the Parts of the Lime upon the 
Affuſion of Water. But “ the Vapour that ariſes 


© from hot Water, during its Ebullition with Quick- 


(4) Vid. EMT. 1ſt edit. p. 66. and Diſſ. p. 51. 52. 
(0) Vid. Diſſ. p. 7. 10. 7 Eſſ. p. 96. 


(c) Eff p. 40. (+) Vid. Macquer. Chym. Prat. 2. 
(4) Phyſ. Eff, p. 379. P. 448. Cc. 
(e) Efl. p. 99. (i) ET. p. 76. 


(Cf) Eft. p. 84. Y EL. p. 75. 
& lime, 
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ce lime, is only an inſipid inodorous Water, quite 
« deſtitute of any of the Virtues of Quick-lime" (a). 
Hence Feat 4 | 
The active Principle of Lime-water can be nothing 
but the Lime diſſolved in it; which being expoſed to 
the Air, by the Coaleſcence of its Particles, loſes its 
Subtilty, and becomes Cruſts. To this, in its ſubtile 
and diſſolved State, the Taſte, &c. of Lime-water are 
owing, not to Particles of Fire, either fixed or ſet looſe. 
For that Lime-water taſtes of the Element of Fire, I 
believe no body can affirm. It is added in the Efay, 
Since alcaline Salts, while they unite with the 
« more ſubtile Part of Lime-water, quickly precipitate 
« its earthy Matter; is it not highly probable, that 
& a Solution of theſe Salts poured on Quick-lime, will 


C ſtrongly attract and unite with its more ſubtile Part, 


c“ but refuſe to take up any, or almoſt any, of its pro- 
cc per terreſtrious Matter? And is not this confirmed 
cc by Dr 4//or's Experiments, which ſhew, that Quick- 
« lime, upon which a Solution of Potaſh was poured, 
Pram of loſing, acquired an Addition of Weight” 

* | | | 
63. How Quick-lime ſhould acquire an Addition of 
Weight, by a Solution of Potaſh's ſtrengly attracting 
from it, its more ſubtile Part, on which its own Weight 
conſiderably depends (c, is above my Comprehenſion. 
For, in my Judgment, the Experiments referred to ra- 
ther confirm, that Quick-lime attracts from the fixed 
alcaline Salt. But ſince the Doctor makes ſo good Uſe 
of my Experiments, I ſhall relate another of the ſame 
kind, more compleatly executed, and of ſome Conſe- 
quence in the preſent Queſtion. | 

64. I put an Ounce of ſlaked Stone-lime, near eight 


Months old, into two Gills of a Solution of Potaſh, 


weighing nine Ounces and a Dram, or 4380 Grains, 
mixing them well ſeveral times that Day. Next Day 
I filtered all I could pour off ctear ; which wanting a 


Eff. p. 75. 78. ce) See alſo Eſſ. p. 84. 
(*) Eſſ. 2. 96. 95. 
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little of a Gill, I filled up the Meaſure with Sope-ley 
which I had by me; and it weighed four Ounces three 
Drams and an half; ſo wanted 60 Grains of the Weight 
of a Gill of the Solution taken. 

65. The remaining Lime I diluted with two Gills of 
freſh Water, taking care always to mix them well. 
After compleat Subſidence, I filtered through the ſame 
Paper a Gill of this Liquor, which weighed three 
Ounces / ſeven Drams and ſix Grains; ſo four Drams 
24 Grains lighter than the former, and about two 
Drams 10 Grains heavier than a Gill of Fountain-wa- 
ter: So there might be of Salt among the Lime about 
four Drams and 20 Grains; to which I added two 
Gills more of Water, and filtered off as much, which 
might contain about two Drams and 20 Grains of 
Salt. I repeated the ſame Addition a third Time, 
filtering two Gills as formerly ; which therefore could 
not contain above 76 Grains, perhaps not 60, of Salt, 
in about 3576 Grains of Water: Yet when I attempt- 
ed to taſte it, it burnt the Lips and Tip of the Tongue 
like a Cauſtic, raiſing a painful Inflammation which 
neither Brandy nor Oil could that Day overcome; and 
though they prevented bliſtering, yet in a Day or two 
the Cuticle of the Lips ſeparated. And, 

66. Having conveyed all the Lime into the filtering 
Paper, I waſhed it well, pouring on it freſh Water, 
till a full Engliſb Quart had paſſed through it, and was 
become quite inſipid; then, turning it out of the Pa- 
per into a Crucible, I kept it on the Fire till it became 
red-hot, and fo freed, at leaſt, of ſome of the Water 
whercwith it was flaked, as well as of all that was 
added ſince: Yet it weighed 10. Drams and 10 Grains; 
that is, was two Drams and 10 Grains heavier than 
when put into the Solution ; whence it mult have at- 
tracted ſo much, I think. 

67. One Part of this recalcined Lime I infuſed in 12 
Parts of Sugar Vinegar, and immediately a greater and 
more noiſy Ebullition enſued than even Lime-cruſts 
occaſion. It was indeed ſoon over; but a Foam re- 
mained on the Surface for more than four Days, — 
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I threw it out. The ſlaked old Stone- lime, mixed in 
the ſame Proportion with the ſame Vinegar, made no 
vilible Ebullition; though it ſoon quite deſtroyed the 
Acidity of the Vinegar, and made it ſweet and thick, 
almoſt like a thin Syrup, and pretty much tinctured it 


with a yellowiſh brown Colour. The Lime was very 


white, and ſo appeared to be much penetrated. 

cined Oiſter-ſhells, which had for ſome time been in- 
fuſed in Water, and were again dried, treated the ſame 
Way, made not a great, but a laſting Ebullition in the 
Vinegar. The Liquor wherein the old ſlaked Lime 
was infuſed, appeared to be the ſweeteſt of the three. 
From theſe Experiments (a/ may be inferred, 

68. 1, That a very ſmall Quantity of Sope-ley 
cannot be taken inwardly, without great Danger, 
though diluted with 20- times its Weight of Water, 
Sc. C). 2d, That ſlaked Stone-lime may be kept, 
even in open Veſſels, more than eight Months, without 
becoming unable to communicate to fixed alcaline Salts, 
a very high Degree of corroſive Acrimony. 3tio, That 
thoſe who talk of Quick-lime a little flaked, or expect 
to abate its Acrimony, by keeping it in a corked Bot- 
tle for ſeveral Months, ſeem not to have conſidered 


well its Nature. 4%, That Dr Hartley's Reformation 


of Mrs Stephen;'s Medicines, confiderably increaſes their 
Acrimony, by conjoining a fixed alcaline Salt, and 
powdered Quick-lime a little ſlaked, but not their li- 
thontriptic Virtue /c), at leaſt proportionally. In Dr 
Hartleys alcaline Emulſion for the Cure of the Stone, 
there is indeed no fixed alcaline Salt, except what 
is contained in the Sope (d). And whether its Acri- 
mony will be ſo much increaſed by Lime, as it would 
be if the Salt were not incorporated with Oil, I bave 
not tried: But I think it demonſtrated in the Diſſerta- 
tion (e), that by taking Quick-lime (whether a little 
or much flaked) in Subſtance, ſo much of its Virtues 


{a) No. 14.67 (b) Vid. El. p. 191. 
ce) Vid. Ef. p. 2. Note (c), et ſupra, No. 20, - 
(4) Vid: Eſſ. p. 14s. (e) p. 41. 


can 
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can never be communicated to the Urine, as there may 
be by drinking the Lime-water, 

&« My Friend, adds the Doctor, © has further ob- 
ec ſerved, that Quick-lime which has been uſed in 
% making Sope-ley, gives little or no Virtue to Wa- 
ce ter fa). This, however, does not happen, becauſe 
&« it is fo fixed by the alcaline Salt as afterwards not 
ce to yield its Virtues to Water, but becauſe the alca- 
& line Solution has almoſt wholly deprived the ter- 
6 reſtrious Part of the Lime of that a&ive Principle, 
ce to which its peculiar Taſte, Acrimony, and Power 
« of diſſolving the Stone, are owing” (6). 17 

69. That the Lime which has“ been uſed in making 
Sope-ley, when freed of the Salt, gives little or nothing 
to Water, even after it is recalcined, is very true: 
But that the alcaline Solution, by depriving the Lime 
of any of its Parts, ſhould make it heavier, without 
ſupplying their Place with a larger Portion of its own, 
muſt be very wonderful: For thus the alcaline Solu- 
tion becomes lighter, by uniting to itſelf the active 
Principle, and the Lime heavier by parting with it ; 
that is, a Part becomes greater than the whole, in 
ſpite of Euclid. 8 

By the Experiments, Diſſ. p. 18. & 19. it is evident, 
that one Part of Water, aſſiſted by a proper Propor- 
tion of Potaſh, either extracts from Quick-lime more 
of its diſſolvable Part than 50 (l my fay 500) Parts of 
plain Water could extract, or it fixes it; that is, it 
either extracts all that Water can extract, or if it ex- 
tracts not all, it fixes what it does not extract, fo. as 
to render it indiſſolvable in Water. But the diminiſh- 
ed Weight of the alcaline Solution, being inconſiſtent 
with the former Part of the Alternative, the latter 
muſt be true; for there can be no Medium. Hence the 
Doctor's Account of the Action of alcaline Salts on 
Quick-lime, and of the Virtues of Sope-leys, and com- 
mon Cauſtic, thence explained, have no Foundation (c. 


(a) Diſl. 15 19. 9 EM. p. 97. 
(c) See Et], p. 97. et ſupra, No. 22. 
G 70. For 
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70. For if Sope-ley were a much more powerful Sol- 
vent of the Stone than Lime-water, becauſe it conſiſts 
of a vaſtly greater Praportion of the active Principle, 
ſeparated from the earthy Part of the Lime, and u- 
nited to an acrid Salt; then tartariſed Lime-water alſo 
would be a much more powerful Solvent than plain 
Lime-water, becauſe it conſiſts of the active Principle 
of the Lime - water, ſeparated from the earthy Part, 
and united to an acrid Salt. But tartariſed Lime-wa- 
ter is a much weaker Solvent of the Stone than plain 
Lime-water (a). The Doctor's Account, therefore, 
of the Action of alcaline Salts on Quick- lime, explains 
nothing. He adds, 

« But if this Account of the Conſtitution of Sope- 
6 leys be true, it may be thought that there ſhould be 
«& no earthy Matter at all in them; and indeed the 
% Quantity of this is ſo ſmall, that Mr Geoffroy makes 
« no mention of any calcarious Matter in his Anafy/is 


& of Sope (5). Dr Hales, however, having diſſolved 


e 3z0 Grains of the Lapis infernalis, or dry Salt of 
% Sope-ley, in hot Water, and filtrated the Lixivium 
ie through Paper, found 11 Grains of earthy Matter, 
« that is, 25 Part of the whole; which is about four 
« times as much as 320 Grains of pure Potaſh would 
ce have afforded, if it had been treated in the ſame 
« Manner. But as the remarkable Virtues of 320 
c Grains of Lapis infernalis cannot be owing to ſo few 
4 Grains of Quick-lime united with its alcaline Salt, 
c ſo it ſeeins certain, that this Salt muſt receive fome- 
<c thing elfe from Quick-lime. And is it not pro- 
4 bable, that even this ſmall Quantity of Earth pro- 
* ceeded either from the Impurity of the Ley uſed by 
4 Dr Hales, from the Veſſel in which it was evapora- 
ce ted, of from the alcaline Salt” (c? Here ſeveral 
Things are obſervable ; as, | | 
71. I-70, That Mr Geeffroy, in the Memoirs cited by 
the Doctor, mentions, not indeed calcaricus Matter, 


(a) Vid. ſupra, No. 22. $2. 
(b) Memoir. acad, des ſciences, an, 1739. 
(c) Eſt. p. 98. 


but 
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but plainly (Chaux) Lime, as a conſtituent Part of 
Sope. - For after obſerying, that Alicant Sope is made 
of a Lixive of Quick-lime and Salt of Kali, boiled 
with Oil Olive to a proper Conſiſtence (a), and giving 
the Proportions, he ſays expreſsly, that “ the fineſt 
% Part of the Quick-lime, which muſt remain in the 
« decanted Ley, ought to be reckoned as a Part of the 
« Maſs of Sope” (6); and plainly includes it in the. 
Salt, the Quantity whereof he wanted to know: In 
order to which, he calcined the Sope, whereby the 
Lime could not be ſeparated from the Salt. But after 
directing how G/auber's Salt may be got from Sope, by 
means of Oil of Vitriol and Calcination, he adds, 
“There is found with this Glauber's Salt, a Quantity 
« of Lime afex ſenſible, which entered the Sope-ley, 
« and precipitates to the Bottom of the Veſſel during 
« the Cryſtalliſation. Likewiſe, when the Sope is 


« calcined by itſelf, and what remains in the Crucible 


« diſſolved in Water, in order to obtain the true 
“ Cryſtals of the Salt of Kali, the Lime always ſepa- 
rates from the Salt, and precipitates during the 
“ Cryſtalliſation“ (c). ; 

72. 240, That the Doctor alſo overlooks Part of 
Dr Hales's Experiments; for he evaporated and diſſol- 
ved four Ounces of Sope-ley three times. The firſt 
Evaporation yielded 320 Grains of dry Salt; whence, 
by Solution and Filtration, he got 11 Grains of a dry 
infipid Calr. There remained,” ſays he, © in the 
« filtering Paper 11 Grains of a dry inſipid Calx, 
4 which did not grow moiſt, not in long ſtanding ex- 
« poſed to the open Air; a Sign that no lixivious Salt 
« remained in it; for it was waſhed with repeated 
« Quantities of freſh warm Water” (4). The filtered 
Liquor evaporated gave 307 Grains of dry Salt, which, 
with the 11 Grains of Ca/x, make 318 Grains; ſo loſt 
of the 320 only two Grains. The 307 Grains of dry 


(a) Vid. Eff. p. 4. Note (e), and p. 110. 
(6) Mem. an. 1739, Paris edition, p. 285. 
{c) Ibid. p. 290. (4) Hales's Exp. and Obſ. p. 8. 
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Salt being diſſolved and filtered, left ſeven Grains of 
Calx ; and the Solution evaporated afforded 236 Grains 
of dry Salt; whence, by Solution, &c. he got only 
two Grains of Calx, and proceeded no further. So he 
had from the 320 Grains of dry Salt, 20 Grains of Calx, 
or a 16th Part of the whole. | . 

73. Now, the ſeven Grains of Calx, added to the 
236 Grains of Salt, make but 243 Grains; which de- 
ducted from the 307 Grains of dry Salt, there remains 
64 Grains; which therefore muſt have been diſſipated 
in the third Evaporation, though two Grains only 
were loſt in the ſecond : Which is not eaſily accounted 
for ; unleſs we ſuppoſe, that this great Waſte was ow- 
ing to Part of the Lime's being carried off in the Waſh- 
ings, or ſome other Way loſt accidentally. So that it 
is not improbable, that Sope-ley contains a greater 
Proportion of this Calx than Dr Hales ſeparated from 
it; which the Experiments I made, by drying and 
weighing the Ca/ces in the filtering Papers, ſeem to 
confirm (a). This Calx makes no viſible Ebullition 
in Spirits of Vinegar or Vitriol, though it ſoon diſ- 
ſolves in either: Whereas the Earth got by evaporating, 
diſſolving, and filtrating a Solution of Potaſh, makes 
a ſtrong Ebullition in theſe Acids. I ſee no Probabili- 
ty, therefore, that the dry Calx proceeded from any 
thing but the Lime in the Sope-ley.  _ 

3tio, As for my Friend's Experiments (6), I ſhall 
only fay, if a Lixive of Shell-lime and Potaſh yield no 
dry Calx, on being evaporated, and again diſſolved, 
there is Reaſon to ſuſpect, that a right Sope- ley cannot 
thus be prepared. Sure I am, that I cannot make fo 
ſtrong a lithontriptic Lixive with Shell-lime as with 
Stone- lime (c) *. 


65 Vid. Pref. Diſſ. p. x. (5) ENT. p. 99. 
(c) Vid. Diſſ. p. 53. | : 


* Since writing what is above, Dr Black ſhewed me, that the 
dry Calx, which I had kept many Months, might be diſſolved in 
Water, and cry ſtalliſed: and having diſſolved it in a Tea cup, and 
ſet it in the Window, I found, that it ſhot into very tranſparent 
priſmatic Cryſtals, which decrepitate in the Fire, diſſolved in Water, 

g | and 


74 
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. 4to, That the dry Salt of Sope-ley is improperl 
called — infernalis. Before it can e that — 
it muſt be melted in a Crucible, and boil to the entire 
Conſumption of Humidity, and, in conſequence there- 
of, until it flows like Oil, whereby its corroſive Qua- 
lity is conſiderably increaſed; a Solution of the dry 
Salt being weaker than the Ley of which it was made, 
though no more Water be taken than was ſpent in the 
Evaporation: At leaſt, by infuſing two equal Frag- 
ments of the ſame Calculus in equal Quantities of ſuch a 
Solution, and Sope-ley, ſeven Days without Heat, I 
found the lithontriptic Power of the Ley to be to that 
of the Solution, as 11 to 10. And, | 

75. Sto, That although it were granted, that there 
is no earthy Matter, at all in Sope-ley, yet the Exiſtence 
of the ſubtile ative Principle could by no, means be thence 
inferred. For I believe it was never imagined, that the 
remarkable Virtues of Sope-ley, or of Lapis infernalis, 
are owing to the Quantity of Quick-lime united to the 
alcaline Salt. It is by the Action of Quick-lime on the 
Alcali, that it acquires the wirtus rodendi acutiſſima 
promptiſſimaque, que neque fuerat in alcali ſolo, neque in 
calce viva fincera (a). For as, by Fire, Nitre can be 
turned, either into a volatile acid Spirit, or fixed 
alcaline Salt; acid Tartar into an Alcali; Shells into 
Quick-lime, &c.; and as by Quick-lime the volatile 
alcaline Salts of Sal Ammoniac, Urine, &c. are turn- 
ed into corroſive Spirits, without communicating to 
them any new Subſtance : ſo no doubt Quick-lime 
chiefly acts on alcaline Salts in Sope-ley, whether any of 
its earthy Matter be in them or not, 

Upon the whole,” ſays the Doctor, “ ſince Lime 
&« deprived of its Virtues, and the calcarious Cruſts 
c thrown up by Lime-water, may, by a new Calcina- 


(a) Vid. Dil. p. 17. and Pref. p. 5. & 6. 


and taſted ſomewhat ſalt and bitteriſh. This Gentleman's Experi- 
ments, which we hope to ſee ſoon made public, will no doubt ex- 
plain this, and ſeveral other Things concerning the Nature of Quick + 
lime, which perhaps were never — of before. 

: . . 40 tion, 
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„ tion, be converted again into Quick-lime ; is it not 
« probable, that what Lime-ſtone, Chalk, and Shells, 
& receive from the Fire, is that adive Principle which 
c gives to Quick - lime and Lime-water their peculiar 
* Taſte and moſt remarkable Virtues, and which is 
cc ftrongly attracted by alcaline Salts, while the earthy 
« Part of Quick-lime is rejected by them? (a). 

76. But. old Lime and Lime-cruſts, being by a new 


Calcination convertible again into Quick-lime, is ſo far 


from making it probable, that they receive any new 
Subſtance from the Fire, and ſuch the Doctor's a&ive 
Principle muſt be, fince it increaſes the Weight of 
Lime-water (6b), while their Weight is diminiſhed by 
the new Calcination ; that, on the contrary, it evi- 
dently proves, that the Fire only changes their Qua- 


lities, without adding any thing to their Subſtance.  » ' 


| Whether by repeated Calcinations Lime may be fo 
attenuated, as to be entirely diſſolvable in Water 
or whether there is in all Quick-lime an incalcinable 
Earth, I cannot determine : But, by all the Trials that 
I have made, Quick-lime never yielded one half of its 
Weight to Water, and ſeldom above a third (c. 


S E C . VI. 


I do not pretend here to take notice of every thing 
wherein my good Friend and I are not quite agreed, 
but only of ſuch Paſſages in the E/ay as attack the 
Diſſertation, or are of more public Concern : As, 

77. ino, Quick-lime, Lime-water, and fixed al- 
“ caline Salts, not only volatiliſe the Salts of the U- 
c rine, but alſo corrupt its Oils; although Quick-lime 
« and its Water produce this Effet, much more re- 
« markably than the alcaline Salt“ (4). The Expe- 
riments whence this Inference is drawn, chiefly as to 
the corrupting the Oils, having been made with Shell- 
lime and Shell-lime Water, to theſe it ought to be re- 


(4) Eſſ. p. 100. (c) Vid. ſupra, No. 45. 
(6) Eff. p.84.& 95, (d) Eſſ. p. 26. See allo p. 103. 122, 
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ſtricted; and as they may well be wanted, I have no 
Concern to vindicate them. 

But that Stone-lime, or Stone-lime Water, corrupt 
the Oils, is inconſiſtent with their antiſeptic Virtue, 
and the Experiments, Dif. p. 17. 26. 32. 34.—37. 
Even rancid Sperma Ceti may be recovered by a Sope- 
ley, diluted with Lime-water. The Doctor, however, 
does not attribute the lithontriptic Virtue of Shell-lime 
Water ſolely to theſe Qualities ; being at great Pains to 
prove, “that the Virtue of Lime, in diſſolving the 
% Calculus, proceeds chiefly from the Power it poſ- 
“ ſeſſes of ſubtiliſing and dividing the Salts of this Con- 
« cretion in ſuch a Manner, as thoroughly to deſtroy 
5 their Nature and Texture as folid Salts“ (a). But 
this Opinion is inconſiſtent with Experiments (5). Be- 
ſides, to ſay nothing of Sope, common Water ſurely 
has no fuch Power of ſubtiliſing the Salts of the Stone. 
Yet Meſſ. Littre and Geoffroy have long ago obſerved, 
that ſeveral ſimple Waters are known to diſſolve the , 
Stone, out of the Body (c. And I found, that the 
two Fragments of a Calculus infuſed in common Water 
in Judy 1754 (4), in lefMhan a Year had loſt of their 
Weight, when waſhed and dried, nine Grains, over 
and above a white ſhelly Cover which weighed fix 
Grains; the two remaining Nuclei weighing together 
only 15 Grains. So 15 Grains may well be ſaid to 
have been penetrated by the common Water (e), 
while Shell-lime Water, in the ſame Time, had pene- 
trated only 18 Grains of a Piece of the ſame Calculus. 

78. 2do, © If the Shells are friable, and quite white, 
tc they are ſufficiently burnt” CF). But they may have 
both theſe Qualities, and yet communicate to Water the 
deteſtable Empyreuma, which renders it very nauſeous, 
if not hurtful to the Stomach (g). Whoever there- 
fore prepares Shell-lime Water, ought to be well ac - 


(a) EM. p. 132. 
{b) See Dill: p. 39. and No. 22. ſupra, 
cc Vid. Mem, acad. 1720. & 1739. 


d) Vid. Pref. p.6. $ 4. (e) Vid. No. 21. ſupra. 
(Cf) El. p. 34 (g)-Vid. Van Swicten comment. 1. p. 742. 
; quainted 
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quainted with its genuine Taſte (a). This ſulphurous 
Empyreuma is eaſily diſcovered by the Smell, as well as 
by the Taſte, and by its diſcolouring Silver ; and when 
the Water is affected with it, it ought to be thrown 
out, and the Shells recalcined. For my own Uſe, 
79. I clean the freſheſt Oiſter-ſhells well of every 
thing adhering to them, and then boil them, for half 
an Hour or fo, in freſh Water; after which I calcine 
them for ſix or eight Hours in a ſtrong Fire, and when 
cold, put them into a ſufficient Quantity of cold Wa- 
ter, ſtirring them well now and then. If next Day 
the Water does not diſcolour Silver, and has a right 
Taſte, having by waſhing freed the Shells of the adhe- 
ring Aſhes, &c. I put them into the Shell-lime Water 
Veſſel; but if empyreumatic, I recalcine them. The 
Shell of the Oiſter which is ſooneſt freed of the Empy- 
reuma, ſo far as I have yet obſerved, is the thin flat 
one; and the Shells which ſeem to retain it longeſt, 
are ſuch as are full of Holes, as if they were Worm- 
eaten. | | 
3tio, © It is obſervable, that while Lime-water diſ- 
cc ſolves the Stone, it does mot affect biliary Concre- 
cc tions, though much leſs firm and hard. The Rea- 
c fon is, the former abound much more with Salt 
ec than the latter; and we have ſhown above, that 
« the lithontriptic Virtue of Lime-water is chiefly ow- 
« ing to its peculiar Action on the Salts of the Stone. 
« But a Lixivium of Salt of Tartar, although it bas 
little Influence on the Calculus, diſſolves the biliary 
« Concretions ; becauſe the alcaline Salts unite readily 
& with Oil, which i the Principle that .abounds moſt 
c in them. If Lime-water diſſolved the Calculus by its 
« penetrating Detergency, as ſome have thought, 
& ought not biliary Concretions to be diſſolved by it, 
« ſince they are more likely to yield to a penetrating 
« detergent Menſtruum, than urinary Stones“ (? But, 
80. It is no leſs obſervable, that the Firmnels, 


(2) Vid. Diſſ. p. 14. and Pref. p. viii. & ix. 
(6) Eff. p. 133+ 134. | 


Hardneſs, 
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Hardneſs,” and other manifeſt Qualities of Bodies, can 
afford no'certain Mark or Indication of the — 
of "ths requiſite to diſſolve them, but Experi- 
ende ony Ca). The Powers of 'Men/iruums are not to 
be determined by what tliey are likely to do, but by 
what they are found tb do Vet oven the pene 
Vof Li does not make it likely to 
diſſolve biliary Coneretions, the Bile itſelf being a pe- 
netrating Detergent, in which they are formed. It is 
needle here to inquire, which of theſe Coneretions a- 
bonds moſt with Salt, ſince it is ſhewn above, Ne 22. 
that the lichoptriptie Virtoe of Lime- water, nde be 
owing to its C of the Stone. 


And by the Doctor's Experiment, E. pi vig. 174. 
it appears, that alcaline Saltz do not very readily u- 
nite even Wei able Oi, far leſs with Animal 


Oils (). Tea, ſinoe, according to the Doctor, Lime- 
water has rating, diſlotring, and detergent Qua- 
lities ſc); acts on the Caltulu partly by extracting its 
Oil * and the Partieles of 'Shell-Iime are ſapona- 
_ Cu) i it-by no means appears unlikely, e- 
— on beerkbe char Lime-warer a. rc 
Stone its penetrating! Detergency '*. 

4805 + habe en dd of Lime-water's having had 

© good Effects in low! nervous Fevers; but in ardent 
« and putrid Fevers it ought to be hurtful, on account 
* of its Power of Wielding tho Salts, and corrupt- 
« mg the Oils”? 0. 

81 H Shell-lime Water, —— ought 
to be hurtful in ardent and putrid Fevers, ne it not 
to be. hurtful alſo in the Scrophule, Dyſentery, inward 
Ulcers, e. 2 2 But N Water, on —_— 


(a) — ; 

. 17. 
oth Eff 5. — hey 2 Of) Ef 22 
(d) Ef. p12. Vi. Ef f. 10. 
CK P. 115. 


. 2 viva paratur agua, mirifice virtutis at 2 
veſtium 


fiftulas, cancrum, maculas et rubedinem oculorum, et ad 
finarum maculas auferendas ; hoc modo? Recipe, Ke, (ut in Diſſ. 


p. 290. De Boot, p. 523. | 
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of its antiſeptic, detergent,” and diuretid Powers, pu- 
rifying — rectifying both the Salts and Oils of the 
Animal Humours, ought rather to be helpful in zall 
theſe Diſeaſes I have known, as well. as been told, 
of its good Effects in ſeveral Diſcaſes, acute as well as! 
chronic. And an experienced . (Mr J. X.) 
lately acquainted me with its 18 an invetę: ate 


fluxus menſium nimius, which returned every threrx Weeks 


or eight Days ſooner than the common Period, laſted fyc 
Days in great Abundance, and obſtinately continued, 
notwithſtanding the Uſe of various Aſtringents, Me. 
reſcribed by Phyſicians, both outwardly and inyard- 
I ; till finding her Strength ſtill declining, ſhe wearied 
of all Medicines, and gave them over: But being 
perſuaded, at length, to take an Engiiſe Pi int of 
Stone-lime Water eyery i Day, beginning aften the 
Flux was over, and continuing it for three, (Weeks, 
it proved an effeQua] Cure. And; be has had two o- 
ther Inſtances of its Succeſs in the ſame Diſeaſe, Which 
Cures I thought it not improper to mention, becauſe of 
a Diſeaſe not eaſily overcome, and by a Method not 
commonly practiſed. In a Word, I know. no Diſtemper 
wherein common Water is not hurtful, in which Stone: 
lime Water is not ſafe ; though often ſafe and benefi- 
cial where common Water is not -.... 
51% The diſagreeable Taſte of Lime: water is quite 

ce deſtroyed, by waſhing one's Mouth, immediately 
cc after drinking it, with a little Vinegar and Wa- 
ter (a). The Patient ſhould drink ng moreſ of any 
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« a greater Revenue than a Cow, did he know the Myſteries which 
% God and Nature hath concealed and laid therein,” 
per. and Ob. p. 30. | 5 
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other Liquor than is neceſſary to quench his Thirſt 
(fa). If the Sope and Lime-water ſhall occaſion 
« a"greater Heat and Thirſt than uſual, 30 or 40 
Drops of dulcified Spirit of Nitre, may be taken in a 
Draught of Lime-water twice or thrice a-day” (5). 
8321 Theſe are friendly Directions, but I believe ſel- 
do. n if ever wanted. The true Taſte of Lime - water 
is not diſagreeable, if the Mouth be clean, and though 
foul, only for a Moment, even to ſuch as are unac- 
cuſtomed to it, leaving a much more agreeable Flavour 
behind it than either Vinegar or Wine; no Liquor ſo 
effectually deſtroying a diſagreeable Taſte as does Lime- 
water; which at the ſame time is one of the beſt Me- 
dicines for the Teeth, but Vinegar one of the worſt. 
And ſo far is Lime · water from cauſing Heat or Thirſt, 
if too much Sope be not taken, that it cools and 
quenches as effectually as common Water. There can, 
therefore, be no need of drinking any thing elſe during 
the Uſe of it for the Stone, far leſs of dulcified acid 
irits. > =- . 

. — « Having given an Inſtance of the Succeſs of 
„ Lime-water in diſſolving the Stone, and illuſtrated 
« its Virtue this Way by a Variety of Experiments; 
cc in the Courſe of which we have been fo lucky as to 
cc diſcover the remarkable Virtue of Oiſter and Cockle 
« Shell Lime above Stone-lime; it remains that a Me- 
cc thod of Cure be laid down, founded upon the above 
« Hiſtory and Experiments. Fin, then, I would ad- 
cc yiſe the Patient to ſwallow every Day an Ounce of 
cc the internal Part of Alicant Sope, and drink three 
« Fngh/p Pints, or more, of Oiſter or Cockle Shell 
“Lime Water” (cd „nn! 338 | 
83. But that this Advice is not founded on the Hi- 
ſtory and Experiments referred to, and that the ſureſt 
and ſpeedieſt Effects of Lime-water and Sope in the 
Cure of the Stone, are not to be obtained by it (4), 
will appear, if we conſider, | 


Ef. 5. 142. 0% EMT. 5. 136. 
Sy — 2 2 Eſf p. 384. 
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1-10, That the Hiſtory here mentioned, or Inſtanoe 
of the Sucreſs.of Lime-water in diſſolving the Stone, 
is that of Mr David Millar, related Ef. p. 5.16. 
who was cured by Sope and Stone - lime Water (a), 
and, ſo far as appears, never taſted Shell-lime Water, 
nor made any Difterence between the external aud in- 
ternal Parts of Alicant Sopop o. 

zb, That, by the Doctor's Experiments, not only 


Stone - lime Water (6), but alſo the Solution of Alicart 


Sope in common Water by itſelf, is as ſtrong a Solvent 
of the Stone as Shell-lime Water. For he found, that 
a ſeven Grains Piece of the very hard Calculus B, put in 
a Solution of this Sope, and kept in a gentle Heat for 
96 Hours, loſt two Grains of its Weight (c.); while 
a 10 Grains Piece of a very hard Calculus, kept 93 
Hours in warm Shell-lime Water, loſt only ſomewhat 
more than 11 Grains. The diſſolving Power therefore 
of a Solution of Alicant Sope in common Water, is to 
that of Shell-lime Water, as 19 to 15, | 

3tio, That the diſſolving Power of a Solution of A. 
licant Sope in Stone-lime Water, is much greater than 
that of double Shell-lime Water. For whereas a 10 
Grains Fragment of a Calculus in 93 Hours warm Di- 
. in double Shell-lime Water, had but two 

rains of its Subſtance diſſolved or rotten (4); * a 
Piece of the Calculus A, of 18 Grains, after lying 
« five Days in a Solution of 4kcant Sope in Stone- lime 


4 Water, in a moderate Heat, was reduced to fix 
c Grains” (e). The Virtue, therefore, of this Solu- 


tion is to that of double Shell-lime Water, asg to 2, 
by thefe Experiments. And, ; 

4to, That “ neither Oiſter-ſhell nor Cockle-ſhell 
Lime · water ſeem to have their Virtue ſenſibly increa- 
s ſed by the Sope (/); whereas © we ought to con- 
cc ſider the Stone-lime Water, in Mr Millar's Caſe, - as 
“é having had its Efficacy in a good meaſure heightened 


6 Vid. EN. p. 112. (d) EN. p. 47. 
(6) Vid. ſupra, No 3. & 4. (Ce) Eſſ. p. 111. 
(c) Vid. Eil. p. 27. & 115. (% Eſſ. p. 113. 
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2 byjits ns ear = oonſideraple Quan- 
; yr" 4 Such therefore as take Sope for the Cure af the 
Stone, have no Occaſion at all for Nall Ive Water. 


N will do as well, 12 the Doctor's Ex- 
periments,,, But if they want 4 Medicine that © hes 
* z greater diſſolving Power than ejther a Solution of 
% Sope in common, Water, or e by . 
« or even the Aggregate of the diſſplvin 
« ; Sapeand: Limerwater when, unmixed ( bog let them 
take Stone · lime Water only "= with the Sope. 
Shell-lime Water, N a fly to the Hiſtory 
and Experiments, oug ht to be ſcored 5 of the Doc- 
tor's Advice, and Stone - lime Water inſerted in ifs 

Place; which, on many other Accounts, is preferab 
(eli, to ſay nothing) of its being more 420 prepared, 

never affected with the uma. An 

85. If my Advice can be acceptable to ſuch Patients, 
as have either à Stone in the Bladder, or Grayel in 
the 192 with whom I cannot but 2 ha- 
ving had ſome Experience of their Trouble, as well as of 
the Remedy; it is in ſnort this. Let Let them drink Stone- 
lime Water liberally, and no other Liquor, either by itſelf, 
or with their Victua ls, its Succeſs depending chiefly on its 
Influence on the Conſtitution ; taking alon ang yr it only 
as much Alicant Sope as will keep their Belly eaſy, (and 
if accuſtomed to ſtrong Liquors, a Dram, if needful, may 
be now and then allowed): For theſe, © by deſtroying 
te the petrifying Quality in the Urine, will binder any new 
& Accretions to the Calculus, which muſt in Time have 
ce its Surface waſhed down, and worn +} i by the 
“ Urine continually running along it“ (4%. But if 
cheir Stomachs cannot bear Sope, it may be omitted, 
and the Lime · water only continued. And if. even the 
Lime-water much increaſes the ,Pains, as ſometimes 
happens, let them neither neglect the Uſe of the Cathe- 
ter, when the Urine is obſtructed, nor delay too long 


(a) Eſſ. p. 112. Cc) Vid. No. 9. ſupra, 
(6) Ef. F. 11. C8) BY P. 23. 
to 


to be cut; Lithotomp being now 6 dna, 
well as e de R botli on the old the 


young, that it ſrom being ſo terrible or dan- 
* an Operation as People generally imagine. 
Inſtances might be given, were this a proper 
Place 0 but a very fin gular one I cannot omit. 
A man about 36 Yedrs old, "hs had been afflicted with 
the Gravel fron his fancy, was cut in December laſt by 
Mr Peter Adie, ind a Stone taken from him, of about 
feven Ounces Weight; to which a large Piece of the 
Bladder adhered ſo cloſely, that it was brought to the 
Orifice, of the Incifion, and cautiouſly ſeparated by the 
Operator's Fingers: Yet the Patient rebovered, "ati 
Fe in he amp 911 * | 
4 13220 V8 £11) „zi. - 4337 
On reviewing the Diſtation, J obſerved Hottie - Par: 
8 in it which want to be explained or Eorredted, 
1 WIL. 1 
'' Imp, &« ick me, ether ſlaked or unſlaked, 
% makes an Ebullition, or efferveſces with, and deſtroys 
« Acids (a). This Mr Lemery aſſerts (b); and it 
appears to be true of Shell - lime. But unleſs it be un- 
| derſtood to fignify no more than antacid or abſorbent, 
= it is not ſtrictly true, at leaſt, of all Stone-lime Cc. 
4 R 24s, © One Pound of freſh well-burnt Calx vive, ſof 
« any Kind, is enough for a Hogſhead of Water” (4); 
to wit, to prevent the Water's putrifying and breeding 
Vermine. If in place of Calx vive of any Kind, it had 
been Stone Calx vive, ſuch, viz. as we uſe here, it is 
ſupported by all the Experiments that I have yet made: 
But that Chalk or Shell Quick-lime will have that Ef- 
fect, I am not fo certain (e). 
3tio, © The lithontriptic Power of er may 
cc be increaſed, though with Danger, by adding to it 
« Jeſs or more of an alcaline Salt CF J. But by later 
Experiments b have found, that a very ſmall Proportion 


(3) Chym. p. 38 b Ro. g.6 
m. p. 3 e) Vid. No. 
(<) vil. ſupra, No. 67. . 74. N 
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ef alcaline fixed Salt, mixed* with Lime - water, much 
increaſes its Acrimony, but diminiſhes its labontrirtze 
Virtue, or Action on the Stone (a)., n- 54% 
4, © Since, the Attempt to ſweeten iSea-water i is; 
« renewed, it is not rn that Quick- lime may, 


apply ce Place af, Mr Appleby's\ Lend inferaati and 
&, calcined Bongs (U.. That Salt-wates may he made, 
freſh by a — Diſtillation, has been knoum ever ſince 
the Nature of Salt, and of that Proceſs, was diſcovered; 
and confirmed. by the gen Mr Boyle's Experiments ma- 
ny Years, ago: But that Sea -water, thus freed of the 
Salt, is as wholeſome, as common Water, whether, di- 
_ by itſelf. or 75 Appleby's * is not ꝓet ſo cer - 
But ſince Mr 4pplchy's fixed Algali prepared with 
Quick-lime, a5, ſtrong; as Lapis . and calcined 
Bones, cannot more effecually than, Quick-lime Haney, 
preyent- the riſing of; bituminous Matter, if there be a- 
ny ſuch, in the Sea - water, as Mr Apply conceived; nor 


moreentirely.diflipate any volatile, urinous Spirit, which | 


may more.realonably: be ſuſpected to be. retained i this 


ditilled Water, as Mr, Cart obſerves (c); and ſince a; 


Solution of Saccharum Saturni dropped into it, turned 
it; turbid and milky, as the ſame, learned Gentleman 
notices Wet while it had no ſuch Effect on the Sea - 
Water dit from Quick- me: it is more than pro- 
bable, the Water thus diſtilled, will be more 
wholeſome than that diſtilled from Lapis infernalis,. be- 
ing found purer by the ſevereſt Teſts known. And 1 
can now add, that the Water thus diſtilled, Which 1 
have kept full nine Months in a large Glaſ Phial, con- 
tinues as ſweet and free of - Corrup Jon as at 

I cauſed diſtil Sea- water alſo from Chalk : But though 
this Water did not become turbid or milky, on drop- 
ping into it a Solution of corroſive ſublimate in Water; 
yet a ſmall Quantity of a Solution of Saccharum Satur- 
ni being mixed with 3 it, it became whitiſh, and preci- 


pitated ſomething like a white Powder, very viſible on - 


(a) Vid. No. 22. ſupra, (6) Vid. Pref. to Diff, p. viii, 
() Phil. Tranſ. vol. 48. p. 70. (0) Ibid, Fa 
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64) A Sicond Difer tation o Nd ln 
the Sides and Bottom of the Glalsp Which Sohugicty 
had no ſich Effect on the Sea- vater diftilled' from 
Quick- lime, at leaſt when che Mater Was ſuffered its 
. oer before dhe Applieation-of tlic Recis 
efit Dit 3 Keck 30 ei 24.,037; "2039 1 
- But this Solution being old, and not! very ſtrong, L 
made ia freſtr o one; of one Pati 5 "ay — 
weiß Parts Water, and filtered it.! *I of 
the Sea · water diſtilled off Quiekline, I dropt 10 or 12 
Drops of this Solutions of. the Sugar of Lead; and the 
Wade, had much the ſame Appearance with the fore - 
gods" Into a Spobnfub ef our Fountamcwater I dre 
the re Watte) of the Salut ion, us alſo iti à 
fur of en water diflilled fem Chalk“ Both be- 


came imthed . K *. mu aud much whiter 
was be Wimmer —_— therefore, appears to be 
preferable alſo to Chalk in tis: 'Proceſs// Bat dt che 


is time it maſt” be obſerved, that neither Spirit of 
Vinegiry/ nor Spirit- of Viteiol, elarify aby of theſe: 
Mixtutes; bet, oft the eontrery,- turn them more tur- 
bid and lk y, increaſing conſiderably the 'Precipi-” 
tation, And to condlude? n, a N 10 10122100 
$46; * The e 400% or chat aleuliné Barth 

40 Abel is che Balis of Sea; ſalt,“ C9. This Sub- 
ſtance is evidently the Baſis of one of the Salti got from 
Sen- water, but not of that in common Uſe; fo it ought' 
to be rather ralled the 2 at the 15 2 or 


oF N if 5 9 = 9 
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